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[Iporpamma coctaBieHa B  cooTBeTcTBUM ¢  DenepaibHbIM  TOCYJAPCTBEHHBIM
00pa3zoBaTenbHBIM CTaHIAPTOM BBICIIETO0 OOpa3oBaHMs MO HampasiieHuio moarotoBku 01.03.01
MaremaTika, yTBep)KIECHHBIM NpHUKa3oM MuHHCTEpCTBAa 00pa3oBaHMs W Hayku Poccuiickoit
Oenepannu ot 07.08.2014 1. Ne 943, y4eOHBIM IIJJTaHOM TOJTOTOBKM OakajgaBpuaTra I10
Hanpasinenuto noaroropku 01.03.01 Marematuka, npodwib «Anredpa, TeOpHs dYHCEl,
MareMaTuyecKasi JIOTMKa», YTBEpkKIEHHbIM YueHbiM coBetoM PI'BOY BO «COI'Y» or
27.04.2017 r. Ne 11.

Cocrasutensb: npodeccop buuerkyes M.C.

PabGouast mporpamma mepecMOTpeHa, OOCYKIEHa M COrjacoBaHa Ha 3aceJaHuy KadeIpsl
(GyHKIMOHATBHOTO aHaMM3a U AU HepeHInaNbHBIX YpaBHEHHHA
(mpotokon Ne§ ot 28.03.2017 1.)

Opnobpena coBeroM (hakynbTeTa MaTEMATUKU U UH(DOPMAIIMOHHBIX TEXHOJIOTHI
(mpotokon Ne 5 ot 31.03.2017 1.)



1. CTpykTypa 1 0011asi TPYA0€MKOCTb IUCIUILIUHbI

OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBISIeT 4 3auéTHBIC equHUIBL. (144 gac.).

Ounas ®opma
o0yueHus

Kypce 2
CemecTtp 3/4
Jlexmun 36/16
[IpakTHueckue 3aHATHSI 18/16
JlaboparopHbie 3aHATHS -
Koncynpranun -/-
WToro ayIMTOpHBIX 3aHATHI 54/32
CamocrosTenpHas paboTa 54/4
Kypcosas pabora -
3auer +/+
OK3aMeH -/-
O011ee KOJIMIECTBO YaCOB 144 yac.

2. lleu ocBOeHMS JMCHUTITHHBI
[Tony4yenue 6a30BbIX 3HaHUH 10 AU HepeHInaTbHON T€OMETPHH: OCHOBBI TEOPHH KPUBBIX U
TEOPHUH MOBEPXHOCTEM, OCHOBBI BHYTPEHHEN I€OMETPHUH ITOBEPXHOCTEH.

3. Mecro aucuumiunsl B ctpykrype OITIOIT:

Jucuunnuna «Inddepennunanbaas reoMeTpus U TONOJIOTUS» OTHOCUTCS K JUCHUIUTMHAM
bnok 1. lucuunnunsl (Mmoxynu). bazosas wacts. b1.5.14.

N3yuenne JaHHOM  JUCUMIUIMHBI  Oa3upyeTcss Ha  CIEQYIOUMX  JAMCLHUIUIMHAX:
MaTeMaTHYeCKUi aHanus, anredpa u reomerpus, AuddepeHnnanbHbie ypaBHEHHUS.

4. TpeOoBaHuA K pe3yJbTAaTaM OCBOECHUS JUCHUIIMHBI
Komnerenmuu oby4daromierocs, GopMUpyeMble B pe3ybTaTe OCBOSHUS UCIUTLITHHBL.
B pesynbraTe M3yueHUs AMCUUIUIMHBI OOyYarOUIMIiCs OJKEH 00safaTh CIeAYHOIIMMU
KOMIETSHIUSIMU (pe3yabTaTaMH OCBOCHHSI 00pa30BaTEIbHON POTPaMMBI):

OIIK-1 -roToBHOCTBIO UCIIONIB30BaTh (PyHAAMEHTaIbHbIE 3HAHUS B 00JIaCTH
MaTeMaTUYECKOT0 aHalln3a, KOMIUIEKCHOTO U (YHKIIMOHAJIBHOTO aHaIN3a, aareopsl,
AHAIUTUYECKON reoMeTpuH, JuddepeHnaIbHON TeOMETPUN U TOMOJIOTUH, U] PepeHInanbHbIX
YpaBHEHM, IUCKPETHOM MaTEeMaTUKU U MaTEMaTHUYECKOM JIOTMKH, TEOPUU BEPOSITHOCTEH,
MaTEMaTHUYECKON CTATUCTUKHU U CIIy4alHBIX IIPOLIECCOB, YACIEHHBIX METOA0B, TEOPETUUECKON
MeXaHUKH B Oyaymiei mpopeccuoHalbHON AEATENbHOCTH ;

OIIK-3 -criocoOHOCTBIO K CaMOCTOSTETHbHON HAyYHO-UCCIIEIOBATENILCKON padoTe ;

[1K-2 -criocoGHOCTBhIO MaTeMaTHYECKH KOPPEKTHO CTaBUTh €CTECTBEHHOHAYYHbIE
3a/1a4M, 3HAaHUE ITOCTAHOBOK KJIACCHUUYECKUX 3a/1a4 MaTEMaTUKH;

[1K-3 -criocoGHOCTBIO CTPOTo J10Ka3aTh YTBEpKJIEHHE, CHOPMYIUPOBAThH PE3ybTar,
YBUJETH CJIEICTBUS MTOJIyYEHHOTO PE3yibTaTa.

B3aumocBsI3b TUIAHUPYEMBIX PE3yIbTaTOB OOYYEHHS MO AMCHUILIHHE ¢ (POPMUPYEMBIMU
kommerennusamu OITOIT:

Komnerenuun ’ Ilnanupyemble pe3ybTaThl 00y4eHHs], COOTBETCTBYHOIINE |




¢popmupyembim komnerenuusam OITOII

Kon DopMyJIHPOBKA
3HaTh: YmMmernb Baaners:
OIIK- | TOTOBHOCTBIO OCHOBHBIE NPUMEHSATH METOoAaMH
1 UCIIOJIb30BATh TTOHSITHSI MOJIy9CHHBIC g depeHIHaTBLHOMI
byHIaMeHTalIbHbIE JTUCIUIUIAHBL, METOJIbl ¥ MOJIETH K | TEOMETPHUH U
3HaHUS B 00JIaCTH OCHOBBI TEOPUHU PEIICHUIO TUTIOBBIX | TOIMOJIOTHHU JJIS
MaTeMaTHYeCKOTo KPUBBIX U TEOPUH | U MPAKTUYECKUX pelieHus
aHa/Iu3a, MIOBEPXHOCTEH; 3a1a4d ¢ Pa3NUYHBIX 33724
KOMIUIEKCHOTO U OCHOBBI UCIIOJIb30BaHUEM
(GyHKIIMOHATILHOTO BHYTpEHHEH ammapara
aHajm3a, anreopsl, T€OMETPUH nuddepeHnrantbHas
AQHAJIUTUYECKON IIOBEPXHOCTEH reoMeTpus;
FEeOMETPUH, MOJIb30BAThHCS
g epeHaIbHOR pacyeTHbIMU
TEOMETPHH U bopmynamu,
TOTIOJIOTHH, TEOpeMamH,
nuddepeHIaTbHBIX TaOIHMIIAMU TIPH
YpaBHECHUH, peleHny 3aaa4
JIUCKPETHOM
MaTEMAaTHKH H
MaTeMaTH4eCKOn
JIOTUKH, TCOPHUH
BEPOSATHOCTEM,
MaTeMaTU4YeCKOMN
CTaTHCTUKH U
CIIy4aHBIX
IIPOLIECCOB,
YHUCIIEHHBIX METO/IOB,
TEOPETUYECKON
MEXaHHUKH B
Oynymei
npodecCHOHATIbHON
JESITENIbHOCTH
OIIK- | crtocoGHOCTBIO K OCHOBBI TEOpUU MPUMEHSITh MeTOoJIaMHU
3 CaMOCTOSITEIIbHOM KPUBBIX U muddepennmanbaoe | nuddepeHnnanbHon
HAyYHO- MTOBEPXHOCTEH, Y UHTETPATLHOE TCOMETPHH U
UCCIIEI0OBATEIbCKONW | OCHOBBI 0O1IIEH UCYHCTICHHE MIPU TOTIOJIOTUU ISt
pabote TOTIOJIOTUH W3YYCHHUH KPUBBIX U | PEIICHUS
HOBEPXHOCTEH KOHKPETHBIX 3a7a4
[1IK-2 | crtocoOHOCTEIO BBIBOJIBI JOPMYJT | HAXOJUTh KPUBU3HY | BEIYACITUTEILHBIMH
MaTeMaTUYECKU JUISI KpUBM3HBI M | M KpYUCHUS dbopmynamu ans
KOPPEKTHO CTaBHTh Kpy4YeHUs KpUBOW; TiepBas U KPUBH3HBI U
€CTECTBEHHOHAYYHbBIC | KPUBOM; BTOpAas Kpy4eHUust
3a7a9u, 3HaHNE CTPYKTYPY; KBaJIpaTUIHAS
MOCTaHOBOK crocoObl 3amanus | Gopma;
KJIACCHYECKHX 33/1a4 | TOTIOJIOTHU orpezeneHne
MaTeMaTUKH TOTIOJIOTUYECKOTO
MIPOCTPAHCTBA U
MIPUMEPBI
[IK-3 | cnocoOHOCTRIO Knaccudukanuio | mpuMeHSTh METONBI | METOIaMHU




CTPOro J10Ka3aTh
YTBEPXKACHUE,
chopMyIIUpOBAThH
pe3yabTaT, yBUAETD
CJIEICTBUS
MIOJIy4YEHHOTO
pe3ynbTaTa

MOBEPXHOCTEUN U
KJIaCChI
TOMOJIOTHYECKUX
MIPOCTPAHCTB

nuddepeHnranTbHON
T€OMETPUU U
TOTOJIOTHH MIPH
HCCIIEI0BaHUH
KPUBBIX U
MOBEPXHOCTEN

muddepeHnmanbHON
TEOMETPHUH,
mudepeHIaTbHBIX
YpPaBHEHUU U
OCHOBaMH 00IIEH
TOTIOJIOTUH.

[Tpu npoBeneHUH y4eOHBIX 3aHATHH 0OecrieunBaeTCsl pa3BUTHE y 00yUYarOIIUXCsl HAaBBIKOB
KOMaHTHOU pabOThl, MEXKJIMYHOCTHOW KOMMYHHUKAIMH, IPUHATHS PEIICHUH, TUIEPCKUX KaueCTB
(BKJItOYAsi IPU HEOOXOIUMOCTH IPOBEIEHUE MHTEPAKTUBHBIX JIEKLUH, IPYNIOBBIX JUCKYCCHUH,
POJICBBIX HUIP, TPCHHUHIOB, AHAJIM3 CI/ITyaI_II/Iﬁ U HMUTAIIUOHHBIX MOI[CJICI\/JI, npenoaaBaHue
JUCHMIUIMH (MofJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pE3yJbTATOB Hay4HBIX
UCCIICIOBaHM, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOEHHOCTEH MpodeccHoHaTbHON
NeSITeIbHOCTH BBIITYCKHUKOB U IOTpeOHOCTEN paboTonaTeneil).




5. Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa THCHUIIIMHBI

Tab6uaunna 5.1
KomuuectBo | JIutepa
CamocrosTenpHas padoTta
3aHaTus Gayos Typa
Howmep HaunmenoBanue Tem (BOIPOCOR), CTYyICHTOB DopMbl
paznena M3Y4aeMbIX 110 TaHHOW TUCIUILINHE KOHTPOJISI
JI np Conepxxanue Yacol min max
3 cemecTp
1 Kpussie. CiocoObI 3a/1aHHsI KPUBBIX. Kacarenapnas u 5 Koncnexr, [1-5]
KacarenbHast u Hopmans K KpuBoi. KpruBusHa 4 2 HOPMaJIb K KPUBOM. BOIIPOCHI B 0 10
IIJIOCKUX KPUBBIX. KpuBuszna minockux pyOexHOI
KPUBBIX. KOHTPOJIbHON
2 IIpoctpancTBenHble KpuBble. Pernep @pene. CriocoOblI 3a1aHus Koncnexr, [1-5]
ITOBEPXHOCTEH. BOIIPOCHI B
KpuBonuneiinbie pyOexxHOI
4 ) KOOpJMHATHI Ha 5 KOHTPOJIbHON 0 10
MTOBEPXHOCTH.
Kacarenbnas
IJIOCKOCTh M HOpMaJlb
K MIOBEPXHOCTH.
3 Jnuna nyru xpusoii. EcrecTBeHHas Yron mexny KoHcnexr, [1-5]
napaMeTpHu3alusl. KpUBBIMH Ha 5 BOIIPOCHI B
4 2 MTOBEPXHOCTH. pyOexxHOH 0 10
ITmomane obmactu KOHTPOJIbHOM
MTOBEPXHOCTH.
4 KpuBu3Ha u kpyueHue npocTpaHCTBEHHBIX Kacarenbnas 5 [1-5]
4 2 IJIOCKOCTh M HOpMaJlb 10
KPUBBIX.
K IIOBEPXHOCTH.
5 ®opmynsl Opene. HarypanbHble ypaBHEHUS 4 2 IlepBas kBagpaTu4Hast 5 0 10 [1-5]
KpUBOU. DBOJIIOTA U ABOJIbBEHTA. (hopma OBEPXHOCTH.




JlnvHa 1yru KpuBoOi
Ha OBEPXHOCTH.

6 [ToBepxHoctu. CiocoObI 3a1aHNsI TOBEPXHOCTEH. Conpukacaromuiics [1-5]
KpuBonnHeliHblE KOOpAMHATHI HA IIOBEPXHOCTH. napabosou.
KacarenbHast I10CKOCTh U HOPMaJIb K Knaccudukanus 10
nosepxHoctu. Colpukacarouuiics napadbonouna. TOYEK [TOBEPXHOCTH.
Knaccugukaius Touek HOBepXHOCTH.
7 [lepBas kBagpatuyHas popma MOBEPXHOCTH. HNuBapuaHThl mapsl [1-5]
JnuHa 1yru KpuBOM Ha MOBEPXHOCTHU. YTOI KBaJIpaTUYHBIX (HOPM.
MEXy KpUBBIMU Ha noBepXHOCTH. [Inomans WHpukarpuca 10
00J1aCTH TTOBEPXHOCTH. Jromnena.
AcuMmnroruueckue
HaIpaBJICHUS.
8 Bropas kBagparuunas gopma e€ CBOHCTBa. I'maBHBIE KPUBU3HBL. [1-5]
WHuBapuaHThl mapbl KBaAPATUYHBIX (OpM. JIMHUY KPUBU3HBIL.
WNuaukatpuca J{roneHa. ACUMIOTOTUYECKUE Cpennsist u rayccoBa
HanpasiieHUsl. ACUMIITOTUYECKHUE JTUHHH. KpUBH3HA 10
['maBHBIE HaITpaBJIEHUs HA TIOBEPXHOCTH. MTOBEPXHOCTH.
['maBHbIe KpUBU3HBL. JInHUN KpUBU3HBL. CpeaHsisa
Y TaycCcOBa KpUBU3HA TOBEPXHOCTH.
9 JepuBanronssie popMyiibl. CUMBOJIBI JliiHa 1yru KpuBOM. [1-5]
Kpucroddens noBepxHOCTH. EcrectBenHas
rapaMeTpHu3anus.
®opmyinsl OpeHe. 10
Harypanbnsie
YPaBHEHUSI KPUBOM.
OBOJIIOTA U
9BOJIBEHTA.
10 I'eone3nueckast KpuBU3HA KPUBOU Ha Kpussie. Cnoco6s! [1-5]
3aJ1aHUs KPUBBIX.
MOBEpXHOCTHU. ['eoe3nueckne TMHUHA U UX 10

Kacarenbnas n
HOPMaJIb K KPUBOM.




—Bce BUOBI yqe6H0171 pa6OTBI MOTYT IMPOBOAUTHCA AUCTAHIMOHHO HAa OCHOBAHUMU JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

CBOIICTBa. KpuBusna nnockux
KPUBBIX.
Uroro 3a 3¢ 54
36 |18 100
4 cemecTp
Ornpezenienre TOMoJIOrMYeCKOro MpoOCTPAHCTBRA. Tomnonorus ynuciaoBo [1-5]
[Tpumepsr CriocoObI 3a1aHKUS TOIIOJIOTHH 2 2 npsimMoit. IIpenenvubie 0 10
TOYKU MHOKECTBA 1
CrpykTypa MHOXecTBa Paznuunbie Ki1acchl [Ipen6aza Tononoruu. | 1 [1-5]
MOJIMHOKECTB 2 2 Nunynuposannas 0 10
TONOJIOTHSI
[ToanpocTpaHCTBO TOMOJIOIMYECKOTO Kpurepun [1-5]
npoctpancTBa CXOIUMOCTD B TOMOJIOTHYECKOM HEIPEPHIBHOCTU
IIPOCTPAHCTBE O0TOOpaKEHU. 1
2 2 0 10
AKCUOMBI
OTJEIUMOCTH
HenpeppiBHble 0TOOpaxeHus: 3aMKHYTbIE U KommnakTHOCTB 1 [1-5]
OTKPBITBIE OTOOPaKEHUS IIPOU3BENCHUS
2 2 MPOCTPAHCTB. 0 10
CBSI3HOCTB YMCIIOBOTO
MHO>KECTBa
['omeomopdu3mbl PaKTOPTOMOIOTHSA, ) 4 0 15 [1-5]
(hakTOpNIpOCTPaHCTBO
IIpousBeneHue NPOCTPAHCTB 2 0 15 [1-5]
KomnakTHble IpocTpaHCTBa 2 0 15 [1-5]
CBA3HBIE U JUHEWHO CBSI3HBIE IPOCTPAHCTBA 2 0 15 [1-5]
HWroro 3a 4c. 16 | 16 4
Ipumeuanus:




— B menmsax peanuzanny MHINBUAYATBHOTO TOX0/1a K 00y4EeHHIO CTYACHTOB, OCYIIECTBISIONINX YUeOHBIH MPOIECC M0 HHAUBUAYAIBHON TPAGKTOPHH B paMKax
VHAWBUIYAJILHOTO Pa0OYero IiaHa, U3ydeHue JaHHON JUCIMILIMHBI MOXKET OCYIICCTBIATHCS YepPe3 UHIUBHIYATbHBIC KOHCYJIBTAI[UH TIPEMOIaBaTe sl OYHO, B YaCHI
KOHCYJbTAIHH, o AIEKTPOHHOU ouTe u C HUCHOIb30BaHUEM mwiatdopm JTUCTAHIIMOHHOI'O 00y4eHusl.



6. OO6pa3oBare/ibHbIE TEXHOJIOTHHI

B cooTBercTBMM € TOCYZapCTBEHHBIMH OOpa30BaTENbHBIMU CTAHAAPTAMU BBICIIETO
o0pa3oBaHus peanu3alus y4eOHOro mpoliecca J0JDKHA IpeayCcMaTpuBaTh MPOBEJCHUE 3aHATHH
B HMHTEPAKTUBHBIX M aKTHUBHBIX (opmax. Buenapenue s>tux ¢opm oO0ydeHHs — OIHO U3
BaXHEHMINX HAIIPABJICHUN COBEPIICHCTBOBAHMS IMOATOTOBKHM CTYIEHTOB B COBPEMEHHOM BY3E.
[lenp — moBbimieHUE 3(PPEKTUBHOCTH O0OpPA30BATEIBHOTO MPOIECCa, JOCTHKEHUE BCEMU
00y4aroIUMUCS BBICOKHUX Pe3yJbTaTOB 00y4EHUs.

WutepakTuBHBlE  (OPMBI  TPOBENEHHUS  3aHATHHA  IpeanojaraioT  o0ydeHue B
coTpyaHudecTBe. Bece yuacTHuUkM 00pa30BaTeNbHOrO mpolecca (IIpernojaBaTellb U CTYACHTHI)
B3aUMOJICHCTBYIOT JpPYr C JpYyroM, OOMEHHBAIOTCS HMH(POPMAILMEH, COBMECTHO pEIIaloT
po0aeMbl, MOAETUPYIOT cuTyauuu. CyTh MCIIOJIBb30BaHMs aKTUBHBIX U MHTEPAaKTUBHBIX (hOpM
IPOBEICHUS COCTOMT B TIOTPY)KEHHH CTYICHTOB B peajbHYI0 aTrMocdepy AeI0BOTr0O
COTPYAHUYECTBA 10 Pa3pELICHUI0 NPo0IeM, ONTUMANIBHYIO Ul BBIpaOOTKM HaBBIKOB M KAaueCTB
OyIylIero crenuaiiucTa.

JUis  pelleHuss BOCIUTATENIbHBIX M Yy4eOHBIX 3ajJad IpernojaBaresieM MOr'yT ObITh
UCTIOJIB30BaHBI CIICAYIONINE HHTEPAKTHBHBIE (POPMBI 00yUEHHUS.

TpaguunoHHbIe JIEKIMH M NPAKTHYECKHE (CEMHHAPCKHE) 3aHATHUS C UCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekuus-quaaor — coaepKaHue MOJAETCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JIEKIUU.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTh BEO-KOH(EpEeHIMH, IPOBEJCHUE OHJIAItH-BCTpEY MU
npe3eHTauuii dyepe3 MHTEpHET B peXUME peanbHOro BpeMeHH. Kaxaplii U3 Y4aCTHHUKOB
HaXOJUTCsSl Y CBOEr0 KOMIIbIOTEpa (CpelCcTBa CBSI3U), a CBA3b MEXAY HUMHU IOJIJEPKHUBAETCS
yepe3 VHTepHET mOCpeACTBOM 3arpy:KaeMoro MpUJIOKEHUs, YCTAHOBJICHHOI'O Ha KOMIIbIOTEpE
Ka)KIOr0 y4aCTHUKA.

Bungeoxondepenuusi — ceanc BuueokoHgepenucssizu (BKC) — 310 TexHomorus
MHTEPaKTUBHOI'O B3aUMOJCHUCTBUS JIBYX U 0oJiee yUaCTHHKOB 00pa30BaTEJILHOrO Ipolecca A
oOMeHa nHpopMalueil B pealbHOM peKUME BPEMEHH.

Buaeo-jieknus — cCHATas Ha KaMepy COKpallleHHas JIeKIHsl, JOMOoJIHeHHast poTorpapusMu
U CX€MaMH, WITIOCTPUPYIOLIAs 10/IaBaeMblii B JIEKLIUN MaTepUal.

TexHoJIOrUsl 3JeKTPOHHOr0 o0O0y4eHMs (peajau3yeTcss NpU IOMOIIM 3JIEKTPOHHOM
oOpazoBatenbHoil cpenpl COI'Y mnpu wucnons3oBanuu pecypcoB OBC, mnpu mnpoBeneHun
aBTOMATU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

TBopueckoe 3ajaHue COCTaBIsET cojJiepKaHue (OCHOBY) JIFOOON MHTEPAKTUBHOM (HOPMBI
OpOBEIEHUS  3aHATHA. BbimonHeHWe  TBOpYecKMX  3aJjaHMi  TpeOdyeT OT  CTyJAeHTa
BOCIPOM3BEICHUS TOJYyYeHHOU paHee nH(popMaluu B hopme, orpeessieMoi pernojaBaTesieM u
TpeOyroleil TBopueckoro mojaxoxa: 1) moabopka NPUMEPOB U3 MPaKTHKH; 2) MHoA00OpKa
MaTepuaa o oInpee’IeHHON npobiieme;

IIy6simuHas npe3eHTALUS NMPOEKTA - caMblil 3P PEKTUBHBIN crIOCOO JOHECEHUsT BaKHOM
uH(poOpMaluu MpU MyOJUYHBIX BHICTYIUIEHUAX. Cralg-npe3eHTaluuu MO3BOJISIOT 3(Q(EKTHO U
HarJIsIIHO MPEJCTaBUTh COAEPIKaHUE, BBIIEIUTD U MIPOMILTIOCTPUPOBATH COOOIIECHHE.

NuTepakTHBHAsA JIeKIUsl TMpEACTaBIseT cOOON BBICTYIUIEHHE IpENnojaBareis mepen
ayJUTOpUN CTYJEHTOB C IPUMEHEHHEM CIEeAYIOIIMX HWHTEPAKTUBHBIX (OpPM OOYyUYEHHS:
1. ynpaBnsiemast AMcKyccus Wi Oecena; 2. IEMOHCTpaIUs ClaiifioB WM y4eOHBIX (UIBMOB; 3.
MO3TrOBOH IITYpM; 4. MOTHBALIMOHHAS PEYb U JIp.

Pa3paboTka npoekTa 1o3BoisieT y4aCTHUKAM MBICIIEHHO BBIMTH 3a MPEIENbl ayJUTOPHH
U COCTaBUTh MPOEKT CBOUX JEHCTBUH MO 0O0CYKJaeMOMYy BOINPOCY YUYaCTHUKH MOTYT
o0paTUThbCsl 3a KOHCYJbTallMell, JOMOJHUTENbHON JHUTepaTypodl B CHENHATU3UPOBAHHbBIE
yupexaeHus, OMOINOTEKH U T.JI.

IIpoOsiemHOe 00yueHue - TOMCK OTBETOB HA BOMPOCHI IO TEME.



7. YueOHO-MeTOAUYECKOE O0ecnieYeHre CAMOCTOSITeIbHOM PadoThI

CamocrosiTenbpHas paboTa OOYyYalOUIMXCs SIBJISCTCS OJHUM M3 BHJIOB YYCOHBIX 3aHSTHI.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMaTH3alluU M 3aKPETUICHHsI MOJyYCHHBIX TEOPETHUECKUX 3HAHUH U MPAKTHUECKUX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrIyOJIeHHs U PaCHIMPEHUS TEOPETUICCKUX 3HAHUMH;

— (¢opMHpOBaHHS YMEHHH HCIOJIB30BaTh HOPMATHBHYIO, MPAaBOBYIO, CIIPAaBOYHYIO
JOKYMEHTAIUIO M CIICIHATBHYIO IUTEPaTypYy;

- (GOpMHUPOBAaHHS CAMOCTOSITEILHOCTH MBIIUICHUS, CIHOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHUIO H CaMOPCaTH3aIIHH;

— pa3BUTHUA UCCIICOAOBATCILCKUX YMGHI/II;'I

K Bumam caMocTosTenbHOW paOOThl NMPU U3YyYEHHH JAHHOW JAMCIUIUIMHBI OTHOCHTCS:
HAIMCaHKE JIOKJIAI0B, 3CCe, MOATOTOBKA MPE3CHTAIIUHN, CAMOCTOSTEILHOE H3YUCHHE JINTEPATYPhI
0 TEME W COCTaBJICHHWE 110 HEH KOHCIIEKTOB, paboTa CO CHPaBOYHBIMH MaTepHuaiaMu
(TepMI/IHOHOFI/I‘IGCKHMI/I 1 MHBIMH CJIOBApsIMU, 3HHI/IKJIOHCIII/I$IMI/I) uT.O.

Tembl 1 pOpMBI BHEAYTUTOPHON CAMOCTOSITEIILHON PabOThI, €€ TPYAOEMKOCTh COJEPKATCS
B pazaene 5, tabi. 5.1.

Metoandeckue peKOMEHIAIMH M0 JUCIUTUIMHE MPUIIAratoTCsl.

8. OueHouHbIe cpeACTBA 1JIs1 TEKYIIEr0 KOHTPOJIS YCIIeBaAeMOCTH,
PYOe:KHOM aTTeCTAIUN U MPOMEKYTOYHOH ATTECTAIIUM 110 UTOTaM OCBOEHUS
JUCIUIINHBI

PaGouas nporpamMMa mnpeaycMaTpuBaeT IMPOBEJICHHE JEKIMOHHBIX M IMPaKTHYECKUX
3aHATUH, a TakXke CleAylouye BUAbI pPadOT: CAMOCTOSTEIbHYIO padOTy CTYIEHTOB IIO
HOJArOTOBKE YCTHBIX COOOLICHUH, HANUCaHUIO JIOKJIAZOB, IIOJArOTOBKY Mpe3eHTauuid u
00CyXJIeHUH 10 TeMaM JUCLUILIMHBI - pa0OTy B aKTUBHOM M HHTEPAKTUBHON (hopMax.

Pabouas nporpamMmMa npearnosaraet TeKyIUi 1 IPOMEXKYTOUHbIH KOHTPOJIb 3HAHUH.

Texywuti KOHMpOAL — 3TO HENPEPBIBHO OCYIIECTBIIIEMbIA MOHUTOPHUHI YPOBHS YCBOCHUS
3HaHUN U (OPMHPOBAHUS YMEHMH M HABBIKOB B TEUEHHE CeMecTpa WIM y4eOHOro roja.
Texymuii KOHTPOJIb 3HAHUM, YMEHUM U HAaBBIKOB CTYJEHTOB OCYHIECTBIIIETCS B XOJI€ yUEOHBIX
(ayIUTOPHBIX) 3aHATHM, MPOBOJUMBIX MO pacnucaHuo. dopmamu TEKyIIEro KOHTPOJSA
BBICTYNAIOT OINPOCHI Ha 3aHATHSAX C LENbI0 MPOBEPKH HATUYMS 3HAHWM, HEOOXOIUMBIX IS
YCBOEHUS HOBOT'O MaTepHalla Uilu Ul BBIACHEHUS CTEIICHU YCBOCHUS U3JI0’)KEHHOIO MaTepuaa.

Pybeoicnviti konmponib OCYIIECTBISAETCS 110 OKOHYaHWM M3YYEHHUs Marepuaga MOAYNS B
3apaHee YCTaHOBJEHHOE BpeMs. PyOeXHbI KOHTpPOJb MPOBOAMTCSA C LENbIO OMNpeAeTIeHUs
KayecTBa yCBOEHMsI Marepuanga y4eOHOro Moayis B ILeloM. B TedeHme cemecTpa Takue
KOHTPOJIbHBIE MEPOIIPUATHUS TIPOBOATCS MO TpaduKy.

KonTpoJsbHble 3agaHus (1eMOBepCHH) IJIA OLEHKHM 3HAHMN, YMeHHMi, HABBIKOB H
(niM) ombITa AESITEJBHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl (GOPMHPOBAHUS KOMIICTEHLUHUH B
npouecce 0OCBOCHHs 00pPa30BaTEJIbHOI POrPaMMBbI

1. Kpussie. CriocoOsl 3a1anust KpuBbIxX. KacaTenbHas 1 HopMmaiib K KpuBoi. KpuBuzna
IIJIOCKUX KPUBBIX.

IIpoctpancTBeHHBIE KpHBBIE. Pernep @pene.

Jnuna nyru kpuBoil. EcrecTBeHHas napamerpusanusi.

KprBu3Ha 1 KpydeHHe IPOCTPAHCTBEHHBIX KPUBBIX.

®opmynsl Ppene. HaTypasibHble ypaBHEHMsI KPUBOM. DBOJIIOTA U IBOJIBBEHTA.

kAW



6. Iloepxnoctu. CriocoObI 3ajaHust MOBepXHOCTEH. KpruBoIMHEHbIE KOOPAWHATHI HA
noBepxHocTU. KacarenbHas JI0CKOCTh M HOPMAJIb K TOBEPXHOCTU. CONMpPHUKACAFOITUNCS
napabonona. Kimaccudukanust Touek HOBEpXHOCTH.

7. Ilepsas kBaapatuuHas GopmMa moBepXxHOCTH. JIJIMHA Tyryd KPUBOW HA MMOBEPXHOCTU. YTOJ
MEXy KPUBBIMU Ha TOBEpXHOCTH. [Iomiane 061acTu HOBEpXHOCTH.

8. Brtopas xBagpatuunas popma eé€ cBoiicTBa. IHBapuaHThI apbl KBaAPATUYHBIX (POPM.
WNuaukatpuca {roneHa. ACUMOTOTUYECKUE HAPABICHUS. ACUMITOTUYECKNE JIMHUU.
['maBHbIC HampaBiieHUs HA TOBEPXHOCTH. [ TaBHbIE KpUBHU3HBL. JIMNHUN KPUBU3HBI.
Cpennsis v rayccoBa KpMBU3HA IIOBEPXHOCTH.

9. [epuBamuonnsie Gpopmyisl. Cumoisl Kpuctoddens nosepxHoctu.

10. I'eone3nueckast KpUBU3HA KPUBOUM Ha MOBEPXHOCTH. ['eoie3ndeckre TMHUU U UX
CBOMCTBA.

11. Onpenenenue Tononorudeckoro npocrpanctaa. [Ipumepsr CriocoOb! 3aaHMs TOMOIOTUI

12. CtpykTypa MHOXkeCTBa Pa3inyHbIe KJIacChl TOAMHOMXKECTB

13. IToAnpoCcTpaHCTBO TOMOJIOTHYECKOT0 NpocTpaHcTBAa CXOAMMOCTD B TOIOJIOTMYECKOM
MIPOCTPAHCTBE

14. HenpepbiBHBIE 0TOOpaXkeHUsI 3aMKHYTBIE U OTKPBITbIE OTOOpaKEHUS

15. F'omeomopduzmbr PakTopTONOIOTHS, PAKTOPIPOCTPAHCTBO

16. IIpou3BeneHue NpocTpaHCTB

17. KoMIakTHbIE TPOCTPAHCTBA

18. CBsA3HbBIE U JIMHEHHO CBA3HBIE IPOCTPAHCTBA

Kpurepuu onennBanus npejacrasieHs! B Tabuune 8.1.

TemaTnka NpaKTHYeCKUX 3aHATHH
TEMA Nel: Kpussie. CriocoObI 3a1anust KpuBbix. KacaTenpHas u HopMaib K kpuBoil. KpuBuzna
IUIOCKUX KPUBBIX.
TEMA Ne2: [IpoctpanctBenHble kpuBble. Penep ®pene.
TEMA Ne3: JlninHa nyru KpuBoi. EcTecTBeHHas mapaMeTpu3arus.
TEMA Ne4: KpuBnsHa v KpydeHHE IPOCTPAHCTBEHHBIX KPUBBIX.
TEMA NeS: @opmynel @pene. HaTypanbHble ypaBHEHUS KPUBOW. DBOJIIOTA U HBOJIBBEHTA.
TEMA Ne6: [TosepxHoctu. Crioco0sbl 3a1aHus noBepxHocTeil. KpuBonnHelinble KOOpIMHATHI
Ha noeepxHocTH. KacarenapHas IIIOCKOCTh M HOpMaJIb K MOBEpXHOCTH. ConpuKacaromunics
napabonona. Kiaccudukanus Touek moBEpXHOCTH.
TEMA Ne7: IlepBas kBagpaTuuHasi popma noBepxHoCTH. [|JinHa 1yru KpUBOM Ha
MOBEPXHOCTHU. YTOJI MEXy KPUBBIMHU Ha MOBEepXHOCTH. [1nomianp 0061acTH MOBEPXHOCTH.
TEMA Ne8: Bropas kBanparuunas ¢popma e€ cBoicTBa. IHBapuaHThI mapbl KBaJApaTUYHBIX
¢dopMm. Mnnukarpuca /ronena. ACUMOTOTHYECKHE HAIIpaBIeHN. ACUMITOTUYECKUE TUHUH.
I'maBHBIE HanpaBiIeHUs1 HA TOBEPXHOCTH. [ TaBHBIE KpUBU3HBL. JIMHNN KpuBU3HBL. CpeaHss U
rayccoBa KpUBH3HA ITOBEPXHOCTH.
TEMA N29: JlepuBaunonssie popmyisl. CumBoisl Kpucroddens moBepxHOCTH.

TECTOBBIE 3AJTAHUA

CyMMa OrpaHu4eHHOT0 YHciaa OECKOHEUHO MajbIX BEKTOPOB
0eCKOHEYHO OOJIBIION BEKTOP

+ GECKOHEUHO MaJIbIif BEKTOP

KOHEYHBIN BEKTOP

IIpeJieN IEPEMEHHOI0 BEKTOPa

MIPOM3BOIHAS BEKTOPHOM (PYHKIINU CKaJISIPHOIO apryMeHTa

[Ipenen nmepeMEeHHOTO BEKTOPA, 3TO



+BEKTOp

OCCKOHEYHO MaJIbIil BEKTOP
YHCIIO

OECKOHEYHO MaJIOe YUCIIO
OCCKOHEYHO OOJIBIIIOE YHCIIO

ITpenen NoCTOSHHOTO BEKTOpa PaBEH

HYITIO

KOHEYHOMY YHCIy

+caMoMy BEKTOpY

CKaJISIPHOMY apryMEHTY

BEKTOPHOHN (DYHKIIMH CKAJIIPHOTO apryMeHTa

BekTopHas QpyHKIHS Ha3bIBACTCS HEMPEPHIBHOM, €CITH
ee mpeell eCTh 0ECKOHEYHO MaJiasi BeJTMYHUHA

€CJIN €€ MpUpaIlCHNUEC, COOTBETCTBYIOIICC OECKOHEYHO 6OJ'IBH_IOMy APpryMCHTY OECKOHEYHO

OoJIBIIOE

€CIIH ee MpUpPALICHUE, COOTBETCTBYIOIEE OECKOHEYHO MAJIOMY apryMEHTY OECKOHEYHO OOJIbIIoe
€CJIM ee TIPHUpALIeHHE, COOTBETCTBYONIee OECKOHEYHO OOJIBIIOMY apryMEHTY OECKOHEUHO MaJIo
+ eciu ee mpupamieHue, COOTBETCTBYIONIEEe OECKOHEUHO MaJIOMy apryMEHTY O€CKOHEUHO Majio

J1nst HenpephIBHOCTH BEKTOPHOI (DYHKIIMH CKaISIPHOTO apryMeHTa
+He00X0aMMa U IOCTaTOYHA HETPEPHIBHOCTH €€ KOOPIUHAT
HEoOXOMMO CYIIECTBOBaHHME mpeserna GpyHKuun

HE00X0/IMMa HEMPEPHIBHOCTh €€ KOOPAMHAT

JIOCTaTOYHA HETIPEPHIBHOCTD €€ KOOPIHHAT

HE00X0MMO CyIIeCTBOBAHHE Mpe/eria cieBa (pyHKIUN B TOUKE

[TpousBoHas BEKTOP-()YHKIUU TOCTOSIHHOM JJTMHBI
napajujiejbHa KOOPAUHATHBIM IUIOCKOCTAM
IIPUHAUJICKAT CONPUKACAIOUIEHCS IIIOCKOCTH
+0opTOroHanbHa BEKTOP-(PYHKIIUH

KOJUIMHEapHa BEKTOP-(PYyHKIINU

JIEKUT B HOPMAJIbHOM TUIOCKOCTH

[Tpon3BoiHas BEKTOP-(Q)YHKIIMU NOCTOSHHOTO HalpaBJIEHUs
+KOJUIMHEapHa BEKTOP-(YHKIIUU

HepHeHIUKYIIpHA BEKTOP-PYHKIINN

KOMIUTaHapHa BEKTOP-(YHKIIUU U BTOPOM MPOU3BOAHON BEKTOP-(QyHKINN
KOJIJTMHEAapHa BTOPOH BEKTOP-(PyHKIMH

OpTOrOHaJIbHA KacaTesIbHOM rogorpada BekTop-QyHKIUN

Bekrop-pyHkuus, napapienbHas HOCTOSTHHON TJIOCKOCTH
KOJIJTMHEAapHa MPOU3BOTHON BEKTOP-()YyHKIIMH

OpTOTOHAJIbHA IPOM3BOJHON BEKTOP-(PyHKINN

KOMILJIaHapHa BTOPOM MPOM3BOIHON BEKTOPHOU (DYHKLIUU

+ KOMILJIaHapHa NepBOM M BTOPOW MPOU3BOIHON BEKTOPHON (DYHKIIUU
KOJIJTMHEapHa MIepBOM U BTOPOI MPOU3BOJHON BEKTOPHOM (PYHKITUH

YroObl KpuBas OblIa MapaMeTpU30BaHHON, HEOOXOAMMO, YTOOBI CYIIECTBOBAJIO COOTBETCTBHE
MeX1y 3HaUeHUSMHU [TapaMeTpa U TOYKaMH KpUBOM, 3TO COOTBETCTBHE JOJKHO OBITh

B3aMMHO-OJHO3HAYHbIM



HENPEPBHIBHBIM
B3aWMHO-0JTHO3HAYHBIM M HENIPEPHIBHBIM
Qg depeHpyeMbIM

+HenpepbIBHBIM U TU(dEepeHITUPYEMbIM

KacarenpHol K mapaMeTprU30BaHHOM KPUBOW HA3bIBACTCS

+1rpsiMasi, 3aHUMaroLIast peAebHOE MOJI0KEHUE CEKYILEH, IPOXOAIIEH Yepe3 JaHHYIO TOUKY 1
TOUYKY KPUBOM, HEOTpaHUUYEHHO MPUOIHKAIOIIYIOCS K JAaHHON

X0pJia, COeMHSIONIAs ABe OECKOHEUHO OJNIM3KHE TOUYKU KPHBOM

npsiMasi, napajuiesibHas IpOU3BOIHON BEKTOP-(QYHKIIMU B TOUKE

npsiMasi, ePICHINKYISIpHAS TPOU3BOJHON BEKTOP-(DYHKIIMH B TOUKE

psiMasi, 3aHUMAlOLIAs IIPEIEIbHOE MOJIOKEHUE CEKYIIEeH, MPOoXoasalias yepes IB€ TOUKU Ha
KpHUBOU

Oco00ii TOUKOH TapaMeTpU30BaHHON KPUBOH 33/1aHHON BEKTOP-(PYHKIMEH HA3bIBACTCS TOUKA, B
KOTOPOW:

BEKTOp IIEPBOM IPOU3BOJIHON KPUBOM PaBEH BEKTOPY BTOPOU MPOU3BOJIHON KPUBOU

+BEKTOp NEPBOM NPOU3BOAHON KPUBOU paBEH HYIIIO

BEKTOp IIEPBOM MPOU3BOIHON KPUBOM KOJUIMHEAPEH BEKTOPY BTOPOU IIPOU3BOJIHON KPUBOU
BEKTOP BTOPOM IIPOU3BOJHON KPUBOU paBeH HYJIIO

BEKTOp IIEPBOM MPOU3BOJIHON KPUBOM OPTOrOHAJIEH BEKTOPY BTOPOM IPOU3BOIHON KPUBOM

IIpsiMast Ha3pIBAECTCS KacaTeIbHOM NIPSIMON K IOBEPXHOCTH
€CJIM OHAa KacaeTcst 000 3aMKHYTOW KpUBOW Ha MOBEPXHOCTU
€CJIM OHA IIEPECEKACT IMIOBEPXHOCTH TOJIIBKO B OJHOM TOYKE
€CJIM OHA NIPUHAIJIEKUT TOBEPXHOCTU

+ecu OHa KacaeTcsi Kakoi-JIn0o KpUBOM Ha MOBEPXHOCTU
€CJIM OHA KacaeTcsi KakoH-1100 NpsMOi Ha MOBEPXHOCTH

Hopmaiibro noBEpXHOCTU Ha3bIBACTCSA

npsiMasi, NEPIEHANKYIISIPHAsL KacaTeJIbHOW MPSAMOM U IPOXOAAIIAs YEPE3 TOUKY IPUKOCHOBEHUS
npsiMasi, NEPIEHANKYIISPHAs COIPUKACAIOLICICS TUIOCKOCTH U MIPOXOAAILAs YePE3 TOUKY
IIPUKOCHOBEHUS

npsiMas, JIeKallas B HOpMaJIbHOW INIOCKOCTH U MPOXOIAIIAs Yepe3 TOUKY IPUKOCHOBEHUS
npsimMasi, Jexxaliasi B HOpMaJIbHOM IJIOCKOCTH U MIepIEeHANKYIIIpHAas KaKoil-Inbo kacarenbHOU
KpHUBOU

+rpsmasi, IpoXoadIas Yepe3 TOUKY NEPIEHANKYIISIPHO KacaTeIbHOM IUIOCKOCTH

KacarenbHOM MIOCKOCTBIO TOBEPXHOCTH HA3bIBAECTCS

+reoMeTpUIecKOe MECTO MPSMBIX, KACAIOLIUXCS ITOBEPXHOCTH B OOBIKHOBEHHON TOUKE
TCOMETPHUICCKOC MECTO MPSAMBIX, KaCAIOIIUXCA ITOBEPXHOCTHU B 0co00M ToUKe

TEOMETPUUECKOE MECTO MPSAMBIX, UMEIOLINX €AUHCTBEHHYIO TOUKY IIEPECEUEHNUS C
MOBEPXHOCTHIO

IUIOCKOCTB, B KOTOPOH JIeXKAaT MpsAMbIe, UMEIOIIHE OECKOHEUHO yIalIeHHbIE TOUKH ITEPECEUEHUS C
MOBEPXHOCTHIO

IUIOCKOCTB, COZIEp KaIiasi HOpMailb U KacaTelbHYIO K IIOBEPXHOCTH

Conpukacaromiencs I0CKOCThI0 KPUBOM HAa3bIBAETCS

+IIpeIeNIbHOE MOJI0KEHHUE TUNIOCKOCTH MPOXOSAIIEH yepe3 Tpu HEOTPaHUUYEHHO COIMKAIOIIUECS
TOYKHU ITOU JIMHUU

IPEeebHOE MOJI0KEHNE INIOCKOCTH MIPOXOAAIIEH Yepe3 IBe HEOrpaHMUEHHO COMMKAIOIIHUECs
TOYKHU KPUBOU



IUIOCKOCTh, 00pa30BaHHas KacaTelIbHBIM BEKTOPOM KPUBOM U PalyC-BEKTOPOM

IUIOCKOCTh, 00pa30BaHHAs KacaTelbHbIM BEKTOPOM KPUBOW M COIPUKACAIOIINMCS BEKTOPOM
KpHUBOU

IUIOCKOCTh, 00pa30BaHHAas KacaTebHbIM BEKTOPOM KPUBOMW U JIFOOBIM HOPMaJIbHBIM BEKTOPOM
KpHUBOU

Toukamu cpsIMIIEHUS NTapaMEeTPU30BAaHHOM KPUBOM HA3bIBAIOTCS TOYKU B KOTOPBIX
+BEKTOp BTOPOI NPOU3BOJIHON PaBEH HYIIIO

BEKTOp IIEPBOM IPOU3BOJIHON KPUBOM KOJUIMHEAPEH BEKTOPY BTOPOH IIPOU3BOJIHON KPUBOU
BEKTOP MEPBOM MPOU3BOJIHON KPUBOM OPTOTOHAJIEH BEKTOPY BTOPOM MPOU3BOTHON KPUBOM
BEKTOP BTOPOU MPOU3BOIHOM KPUBOM KOJUIMHEAPEH PAINYC-BEKTOPY KPUBOU

BEKTOp BTOPOW MPOU3BOJHON KPUBOI OPTOrOHAJIEH PauyC-BEKTOPY KPUBOU

HopManbio mpocTpaHCTBEHHOM KPUBOM Ha3bIBACTCS

BCSIKasl MIpsiMast MEePIEHIUKYIISIpHAs KacaTeIbHON U MPOXOIAIasl Yepe3 TOUKY MPUKOCHOBEHUS
npsiMasi IEpIeHAUKYIISIpHAs COMPUKACAIOLIEHCS TIIOCKOCTH

npsiMasi, IpUHaAJISKAIIAs CONPUKACAIOLIENCsl IJI0CKOCTU

+BCsIKas mpsiMast, EPIeHIMKYISIpHasl KacaTeIbHON

npsiMasi, IePIEHANKYIISIPHAS KacaTeJIbHOM IUTOCKOCTH M MPOXOIAIIAs Yepe3 TOUKY
MPUKOCHOBEHUS

HopmaiibHOM MII0CKOCTBIO TPOCTPAHCTBEHHOW KPUBOW Ha3bIBACTCS

IUIOCKOCTB, MPOXOJISINAs Yepe3 TPU HEOTPAaHNUEHHO COMMKAIOMINECS TOUKH KPUBOU
IJIOCKOCTb, MEPIIEHANKYIISIPHAs COMPUKACAIOLIEHCS IIJIOCKOCTH KPUBOI

IUIOCKOCTB, 00pa30BaHHAs KacaTeIbHBIM BEKTOPOM U HOPMAJILHBIM BEKTOPOM KPUBOH 1
MIPOXO/SIIAsl UEpe3 TOUKY KacaHus

+I1JI0CKOCTD, IEPIIEHUKYJIIpHAs KacaTeJIbHOM K KpUBOW U MPOXOAsILas Yepe3 TOUKY KacaHUs
IJIOCKOCTh, KOJIJTMHEAPHAs KacaTelbHOM K KPUBOW U MPOXOASILAs Yepe3 TOUKY KacaHUs

I';1aBHOM HOpPMaJIBIO IIPOCTPAHCTBEHHON KPUBOM HA3bIBACTCS

IpsiMasi epeceyeHnss HOPMAIBHOM IIIOCKOCTH KPUBOW M CIIPSAMIIAIOIIEH IIIOCKOCTH KPUBOU B
JaHHOU TOYKE

npsiMasi, NEPIEHANKYIISIPHAs KacaTeIbHOW K KPUBOHM M MPOXOIAIIAs Yepe3 TOUKY KaCaHUs
+HOpMaJb, pacloNOKEHHAs B COIIPUKACAIOIICHUCS TUIOCKOCTH

HOpPMaJIb, PaCIOJIOKEHHAs! B CIIPSAMIISIONIEH IIJIOCKOCTH

IpsiMasi epeCceYeHMs CONPUKACAIOLIEHCS U CIIPSMIISIONIEN [IIIOCKOCTEN

brHOpMaibI0 MPOCTPAHCTBEHHOM KPUBOM Ha3bIBACTCA

HOpPMAJIb IIOBEPXHOCTH HAa KOTOPOM JIEKUT IPOCTPAHCTBEHHAs! KPUBAsI
npsiMasi IepeCeUeHus KacaTeIbHON U HOPMAJIbHOM MJIOCKOCTEN
npsiMasi IepeceyeHms KacaTeIbHON U CONPUKACAIOUIEHCS TIIIOCKOCTEN
HOpMaJlb, KOJUIMHEAPHAsl COIPUKACAIOIIENCS TNIOCKOCTH

+HOpMallb, NepreHANKYISIpHAs COpUKacaroIiencs MI0CKOCTH

Cropsawisironieit INIOCKOCThIO IPOCTPaHCTBEHHON KPUBOM HA3bIBAETCSA

+IJI0CKOCTD, CofieprKalasi OMHOPMailb U KacaTeIbHYI0 K KpUBOM

IIJIOCKOCTB, COAEPIKAIAs INIABHYKO HOPMaJIb U KaCaTEIbHYIO K KPUBOM

IUIOCKOCTh COZIeprKallias INIaBHYI0 HOpMallb M1 OMHOPMaJib K KPUBOI B TOUKE KaCaHUs
IPeeNbHOE TOJI0KEHNE INIOCKOCTH, IPOXOIAIIEN Yepe3 HEOTPAaHUUYEHHO COMMKAOLINECS TOUKU
KpHUBOU

IpeJebHOE MOJI0KEHNE INIOCKOCTH, IPOXOIAIIEH Yepe3 1B HEOTPAHUYEHHO COIMKAIOIIUECS]
TOYKHU KPUBOU



JlnuHOM yru KpUBOW HA3bIBAETCS

MHTErpall OT MOAYJIS PaAuyC-BEKTOPA JaHHON KpUBOMI

+npeznen nepuMeTpa JOMaHHOM JIMHUY, BIIMCAHHOM B IaHHYIO IyTY, €CJIM YUCIIO 3BEHA
JIOMaHHOW HEOIPAHUYEHHO BO3pPACTAET, a JJIMHA KaKJ0T'0 3B€HA CTPEMUTCA K HYJIIO

IpeJien epuMeTpa JIOMaHHOW JIMHUM, BIIMCAHHOW B IYTy, COEJUHSIONYIO 3Ty TOUKY C HA4aJI0M
KOOpAMHAT

JUIMHA JYT'H OKPYKHOCTH, IPOXOJSAIIEH Yepe3 JBE JaHHBIC TOUYKHU C LIEHTPOM B Haydaje
KOOpAMHAT

MHTETpaJl OT MOAYJIA IPOU3BOJHOM paguyC-BEKTOPa JAHHON KPUBOM 110 HATYPaIbHOMY
napameTpy

[TapameTp KpUBOI Ha3bIBAETCS HATYPAIbHbBIM,

€CJIM ero Ipejel, IpU HeOrPaHMUYEHHOM COMM)KEHUU TOYEK KPUBOM PaBeH HYIIIO

€CJIM €ro Mpejies IPU HEOTPAHUUYEHHOM COIM)KEHUH TOYEK KPUBOU paBeH eANHUIIE

+eciin ero 3HaueHHe 711 TOUKU KPUBOM PaBHO JIMHE 1YT'M KPUBOM OT HAYaJIbHOW TOUYKU KPUBOM
JI0 JAHHOM TOYKH

€ro 3Ha4Y€HHeE JIJIs1 TOUKU KPUBOM paBHO JUIMHE 1YTH KPUBOM OT HA4aJI0 KOOPJAMHAT 0 JaHHOMN
TOYKH

€CJIM MPOU3BO/IHAS PAUyC-BEKTOPA KPUBOI MO 3TOMY IapaMeTpy MepHeHIUKYIsIpHA
KacaTeJIbHOU

IlepBas npou3BoHas panyC-BEKTOpa KPUBOM 10 HATYPAIbHOMY IIapaMeTpy, €CTh
€AVHHUYHBIA BEKTOP HAIPABJICHHBIN 10 HOPMAJISIM K KPUBOU

+eIMHUYHBIN BEKTOP HAIIPABJICHHBIN 110 KaCaTEIbHON K KPUBOU

€/IMHUYHBIM BEKTOp HalpaBJIeHHbIH 10 OMHOPMAJIN K KPUBOM

BEKTOp IIPUHALJICKANTUN HOPMAIILHOM IUIOCKOCTH K KPUBOM

BEKTOD NPUHAIJIEKAMUI KacaTeJIbHOM INIOCKOCTU K KPUBOKI

BekTop BTOpO¥ NNPOU3BOJHOMN OT panyC-BEKTOpa KPUBOU 10 HATYPAIIbHOMY IIapaMeTpy
HallpaBJICH

+110 IIaBHOW HOpMaJIH

1o OMHOpMaNH KpUBOI

10 KacaTeIbHON K KpUBOU

10 CHPSAMIIFOLIEHN TNIOCKOCTH KPUBOU

IO NIPSIMBIM YIJIOM K TJIABHOW HOPMAaJIM KPUBOU

Martpuna pasnoxxeHus MPOU3BOJHBIX BEKTOPOB CONPOBOXKAAIOIIETO TPEXIPAHHUKA 110 BEKTOPaM
JTOr0 € TpeXTpPaHHUKa

CUMMETPHUYHAs

+KOCOCUMMETPHUYHAS

JHraroHaiabHas

CKaJsIpHas

€IMHUYHAS

KpuBn3Ha KpuBoil B 1TaHHOM TOYKE €CTh

Ipezes IepuMeTpa JJIOMaHHOM JINHUW, BIIMCAHHOW B TAHHYIO AYTY, €CJIN YUCIIO 3BEHHEB
JIOMaHHOW HEOIPAHUYEHHO BO3pPACTAET, a JJIMHA Ka)KJ0I'0 3B€HAa CTPEMUTCA K HYJIIIO
IpeebHOE T0JI0KEHNE MPSMOM, MPOXOAIIEH Yepe3 JBE HEOTPAHUUYEHHO COMKAOLINecs
TOYKHU KPUBOU

paanyc OKpYy>KHOCTH, TPOXOIAIIEH yepe3 1Be HEOTPAaHUUEHHO COJIMKAIOIIMECS TOUKH KPUBOH C
LIEHTPOM B Ha4ajle KOOPAUHAT



+mpenen OTHOLIEHUS yIla [IOBOPOTA KacaTeIbHOU Ha yre, CTATMBAOIIECHCS K JAHHOU TOYKE, K
JUTMHE 3TOW TyTH

IpeJie OTHOLIEHUS YIJla IOBOPOTa OMHOPMAaJIU Ha IyTe, CTATUBAIOLIEICS K JaHHOH TOYKE, K
JUTMHE 3TOW TyTH

Kpyuenue kpuBoii B JaHHON TOUYKE KPUBOH €CTh

npeiell nepuMeTpa JIOMaHHOM JIMHUY, BIIMCAHHOM B JIAHHYIO JYTY, €CJIA YUCIIO 3BEHHEB
JIOMaHHOI HEOrPaHUYEHHO BO3PACTAET, a AJIMHA Ka)I0Tr0 3Be€Ha CTPEMUTCS K HYJIIIO
IpeIeTbHOE TIOJIOKEHUE MPSMOH, MPOXOIAIICH Uepe3 IBe HEOTPAHMUEHHO COMKAIOIIHECS
TOYKH KPUBOM

paanyc OKpY>KHOCTH, TPOXOJIAIICH Yepe3 IBe HEOTPAHMUEHHO COIMIKAIONINECS TOYKH KPUBOH C
LEHTPOM B Hayajie KOOpAUHAT

IpeJea OTHOLICHUS yrila IOBOPOTAa KacaTeIbHOM Ha AyTe, CTATUBAIOLIENCSA K JAHHOM TOYKE, K
JUTMHE 3TOW TyTH

+mpe/ien OTHOIICHUS yriia MOBOPOTa OMHOPMAIM Ha JyTe, CTATUBAIOIICHCS K JAaHHOU TOYKE, K
JUTMHE 3TOU AyrU

HOI[ YIJIOM MEXKAY ABYMSA KPUBBIMU HA MTOBEPXHOCTU ITIOHUMAKOT

Yroja MEKAy BEKTOPaMH BTOPLIX IMTPOU3BOJHBIX KPUBLIX B TOYKC IIEPCCCUCHUA
YroJi MEKAy HOpMaJIIMH KPUBBIX B TOYKC IIEPCCCUCHU A

Yroja MeKay riiaBHbIMU HOPMAJIAMU KPUBBIX B TOYKEC IIEPECCCUCHUA

Yroja Mexay 6I/IHOpMaH$IMI/I KPUBBIX B TOUYKEC IICPCCCUCHUA

+yr0J1 MCKAY KaCaTCIIbHBIMU K KPUBBIM B TOYKEC IIEPCCCUCHUA

HopmanbHoe ceuenne noBepxHOCTU 00pa3yeTcs MI0CKOCThIO, IPOXOIIEH Yepe3 JaHHYIO
TOYKY IIOBEPXHOCTH U

+cozeprKallieil HopMaJlb IOBEPXHOCTHU B 3TOM TOUKE

coJiepKalleil rIaBHy0 HOpMallb IOBEPXHOCTH B 3TOM TOUKE

CoZEepIKalllel BCE KacaTelIbHbIE K KPUBBIM, TPOXOSAIIUM YEPE3 ITY TOUKY

coJieprkarieit OnHOpMaib MOBEPXHOCTH B ATOM TOUKE

U TIEPECEKAIOIIEH MOBEPXHOCTh MO/ MPSIMBIM YTJIOM C JIFOOOW KPUBOM, MTPOXOISIICH uepes3
JTAHHYIO TOUKY

JIuHus Ha MOBEPXHOCTU HA3BIBACTCS ACUMIITOTHYECKOU, €CIIU

€CJIM OHA SABJISIETCS MPSMOM, LIETTMKOM JIEKAIIEH Ha IOBEPXHOCTH

€CJIM €€ KacaTelbHas NEPHEHANKYIIIPHA INIaBHOW HOPMAJIM B KaXKO0W TOYKE KpUBOU

+ecam KacaTenbHas INIOCKOCTh IIOBEPXHOCTH COBIAAAET C CONPUKACAIOMIENCS INIOCKOCTBIO dTOU
JIMHUU B Ka)KJ10M TOUYKE JINHUU

€CJIM KacaTeNnbHas INIOCKOCTh MOBEPXHOCTU COBIANAET C HOPMAaJIbHOU IIJIOCKOCTBIO ATOM JIMHUU
B Ka)KJ10M TOUYKE JINHUU

€CJIA KacaTeNnbHasl INIOCKOCTh MOBEPXHOCTU COBIIAJAET CO CHPSAMIISIONIEH INIOCKOCTBIO dTOU
JIMHUU B Ka)KJ10M TOUYKE JINHUU

JIuHus Ha MOBEPXHOCTU HA3BIBACTCS JINHUEW KPUBU3HBI

€CJIM OHA SABJISIETCS MPSIMOM, LIETMKOM JIeKAIEH Ha IOBEPXHOCTH

+ecin 9Ta JIMHUSA B KaKJI0M CBOEH TOYKE HAIIpaBJI€Ha 110 ITIaBHOMY HAIIPABIICHUIO IIOBEPXHOCTH
€CJIM 3TA JIMHUA B KaXJI0M CBOEH TOUYKE MEPIECHINKYIIPHA ACUMIITOTUYECKOMY HAIIPABIICHHIO Ha
IIOBEPXHOCTHU

€CJIA KacaTeNnbHast INIOCKOCTh MOBEPXHOCTU COBIAAET C HOPMAaJIbHOU IIJIOCKOCTBIO ATOM JIMHUU
B Ka)KJI0M TOUYKE JINHUU

€CJIA KacaTeNnbHasl INIOCKOCTh MOBEPXHOCTU COBIIAJAET CO CHPAMIISIONIEHN INIOCKOCTBIO dTOU
JIMHUU B Ka)K10M TOUYKE JINHUU



JIBe IOBEPXHOCTH HA3BIBAIOTCS HAJIOKUMBIMH, SCITH

MOBEPXHOCTH NIEPECEKAIOTCS MOJI MPSMBIM yTIIOM

MTOBEPXHOCTHU IIEPECEKAIOTCS 10 MPSIMOK

MOBEPXHOCTH TIEPECEKAIOTCS 110 ACUMIITOTHYECKOHN JIMHUN

+MEXIy UX TOYKaMH MOXHO YCTaHOBUThH B3aHMHO-OHO3HAYHOE COOTBETCTBUE IIPHU KOTOPOM
JUTMHBI COOTBETCTBYIOIIUX YT JIMHUHN, PACMIOIOKEHHBIX HA 3TUX MOBEPXHOCTSIX, PABHBI MEKTY
coOoi

MEXIy TOYKAMU TIOBEPXHOCTEH M TOYKAMH IIJIOCKOCTH MOXKHO YCTaHOBUTH B3aUMHO
OJJHO3HAYHOE COOTBETCTBUE

[Tpon3BoiHas BEKTOPHOM (PyHKIMHM 10 €€ CKaJIiPHOMY apryMEHTY

paBHA HYJIIO

paBHA CKaJISIpPHOMY ITPOM3BEJCHUIO BEKTOPA HA €0 JUIHHY

+eCTh BEKTOp, HAIpaBJICHHBIN 110 KacaTelbHOH rogorpaga B €ro COOTBETCTBYIOMIEH TOUKE
HEepHEeHIUKYIIpHA BEKTOPHOU (YHKLIUU

KOJUJIMHEapHa BEKTOPHON (PYHKIIMU

IIpou3BoHast CyMMBI BEKTOPOB paBHA

CyMMe ITPOU3BENCHUN TPOU3BOJHON NIEPBOr0 BEKTOPA HA JUIMHY BTOPOT'O BEKTOpa U
IIPOU3BOJHOM BTOPOTO BEKTOPA Ha JUIMHY IIEPBOIO BEKTOPA

paBHa HYJIO

CKAJIIPHOMY IIPOU3BENCHUIO IIPOU3BOAHBIX JAHHBIX BEKTOPOB

BEKTOPHOMY ITPOU3BEACHUIO IPOU3BOIHBIX JAHHBIX BEKTOPOB

+CyMMa NMPOU3BOIHBIX CIAraeMbIX

[Tpou3BoHas NpON3BEECHNUS BEKTOpa Ha CKaJIIp paBHA

CyMMe€ ITPOU3BENCHUN TPOM3BOJHON CKaJIsipa HAa BEKTOP U IIPOU3BOJHON BEKTOPA HA CKAJISIP
CyMMe€ ITPOU3BOJIHBIX COMHOXKUTEIEH

IIPOU3BEICHUIO TPOU3BOJHON BEKTOpA HA MTPOU3BOJHYIO CKalspa

+1pOU3BECHUIO POM3BOIHOM BEKTOPa Ha CKAJISIP

IIPOU3BENICHUIO BEKTOPA HAa IPOU3BOJHYIO CKalsipa

IIpou3BoaHas CKAIIPHOTO IPOU3BEAECHUS JBYX BEKTOPOB pPaBHA

CKAJIIPHOMY IPOM3BEICHUIO IPOU3BOJAHBIX KaXJIO0T0 BEKTOPA

+CyMMe€ IBYX CKaJspHBIX IIPOU3BEICHUN: IPOU3BOJHOM IIEPBOr0 BEKTOPA Ha BTOPOU U
IIPOU3BOJHON BTOPOTO BEKTOpA Ha MEPBBIN

CyMMe JIBYX BEKTOPHBIX IIPOU3BEACHUI: IPOU3BOJIHOM IIEPBOr0 BEKTOPA HA BTOPOM U MEPBOTO
BEKTOpAa Ha IPOU3BOAHYIO BTOPOTO

NEPIEHANKYJIAPHA KaXKIOMY U3 COMHOKUTEIIEH

paBHa HYJIIO

IIpon3BoHAsT BEKTOPHOTO IPOU3BEICHUS IBYX BEKTOPOB paBHA

BEKTOPHOMY IIPOU3BEACHUIO TPOU3BOJHBIX KAKIOIO BEKTOpa

paBHa HYIIO

CyMMe JIBYX CKAJIIPHBIX IPOU3BEICHUI: IPOU3BOIHOM IIEPBOr0 BEKTOPA HA BTOPOM U
IIPOU3BOJHOM BTOPOTO BEKTOpA Ha MEPBBIN

+CyMMe JIBYX BEKTOPHBIX ITPOU3BEICHUN: IPOU3BOJHON IIEPBOr0 BEKTOPA Ha BTOPOU U IIEPBOTO
BEKTOpAa Ha IPOU3BOJAHYIO BTOPOIO BEKTOpa

CKAJIIPHOMY IIPOU3BENACHUIO IIPOU3BOAHBIX KaXIO0r0 BEKTOPA

HpOI/ISBO,Z[HaSI CMCHIAHHOTO IMPOU3BCACHU TPEX BCKTOPOB paBHA



BEKTOPHOMY IIPOU3BEACHUIO IIPOU3BOAHBIX KaXKIOI'0 BEKTOPa
CKaJIIPHOMY ITPOU3BEACHUIO IPOU3BOAHBIX KaKIOrO BEKTOpa

CMELIaHHOMY IIPOU3BEICHUIO IIPOU3BOAHBIX KaXKIOT0 BEKTOPA

paBHa HYJIO

+CyMMe Tpex CMEIIAHHBIX IIPOU3BEACHUNI: IPOU3BOAHON IIEPBOrO BEKTOPA HA BTOPOM U TPETHIA,
IIEPBOr0 BEKTOPA Ha IPOU3BOJHYIO BTOPOI'O U TPETUH BEKTOP U, HAKOHEL, IPOU3BEICHHUIO
IIEPBOTO ¥ BTOPOI'0 BEKTOPA HA IIPOU3BOJHYIO TPETHETO BEKTOPA

IIpou3BoHAs TOCTOSTHHOIO BEKTOPA

NEPIECHIUKYJIIPHA HAIIPABICHUIO BEKTOPa

KOJUJIMHEapHa HaIPaBJIEHUIO BEKTOpa

+paBHa HYJIIO

HarpaBJIeHa 110 KacaTelbHOH K rogorpady BeKTOpHON (HyHKIUU
MMEET HaIlPaBJIICHUE IPOTUBOIIOJIOKHOE ITIOCTOSSHHOMY BEKTOPY

KoopanHaTel MpoU3BOAHON BEKTOPHOM (QYHKIIUH PaBHBI

KOOpJMHATAM SIMHIYHOTO BEKTOpA, HAIPABJICHHOTO 110 KacaTelbHOU K Tojorpady BEKTOpHOH
byHKIIUN

+IIPOU3BOIHBIM KOOPJAUHAT BEKTOPHON (PYHKIIHH

CKaIISIPHOMY MTPOU3BEICHUIO KOOPAWHAT BEKTOPHOM (DYHKIIMU HA KOOPAMHATHI €IMHUYHOTO
BEKTOpa

BEKTOPHOMY MTPOU3BEJICHUIO KOOPAMHAT BEKTOPHOM (DYHKIIMK HA KOOPAMHATHI €IMHUYHOTO
BEKTOpa

HYJTIO

HopManbio 110ckoil KpuBOM Ha3bIBacTCA

npsiMasi, NEPIEHAUKYJISIPHAsL KacaTeIbHOU

npsiMasi, NEPIEHINKYISIPHAS KacaTeJIbHOM U MPOXOAAIIas Yepe3 TOUKY KacaHHs

+rpsmasi, Jiexaniasi B INIOCKOCTH KPUBOM, NEPIICHINKYJISIpHAs KaCATEIbHON U IPOXOAAIIAs
4yepe3 TOUKY KaCaHUs

npsiMasi, NEPIEHANKYIISIPHAS INIOCKOCTH KPUBOM U MPOXOIAIIAs YEPE3 TOUKY KACAHUS
aro06as mpsMasi, epreHUKYIsipHas KacaTeIbHOM U MPOXO/A1ias yepe3 TOUKY KacaHus

ACHUMIITOTOH TIOCKOM KpUBOM Ha3bIBacTCA

IPEeeIbHOE TIOJ0KEHNE KAacaTeIbHOM, TOUKU KaCaHUsI KOTOPOIl HEOTPAaHUYEHHO COIMKAIOTCS
+IpenenbHOe MOJI0KEHUE KacaTeIbHOW, TOUKU KaCaHUs KOTOPOM HEOIPAHUYEHHO YIAJSAI0TCS 110
KpHUBOU

npsMasi, 00e TOUKH MepecedeHnss KOTOpoil ¢ KpUBOH yAaleHbl B 0ECKOHEYHOCTb

npsiMasi, 01Ha TOUKa MepeceyeHusi KOTOPOol ¢ KpUBOMU y/ianeHa B 0ECKOHEUHOCTh

psiMas, JieKallas B INIOCKOCTU KPUBOU, IEPICHANKYIIIPHAs KacaTeIbHOU U IIPOXOAAILAs Yepes
TOYKY KaCaHUs

JIBaxxzipl HenipepbIBHO aud depeHipyemas BeKTop-GyHKIUS 1 = r(t) Ha3bIBaeTCsl OUPEryIIpHOM
eciu

+H'() #0,1"(1) #0;

'(®), r"(t) #0;

BEKTOPHI 1'(t) , 1'"'(t) KOJUITMHEAPHHI ;

BEKTOpHI 1'(t) , r'"'(t) HEKOJUIMHEApHHI ;

BEKTOPHI 1(t) , 1'"'(t) KOJUITMHEAPHBI.

Kakoe u3 paBeHCTB BBIMIOJIHAETCS AJI1 BEKTOPHON (QYHKIMHU I = 1(S) , TJI€ S-HATYpaJIbHBbIHI
napamerp?



(r(s) , dr(s)/ds) =0 ;

(r(s),r(8)) =1;

+(dr(s)/ds , dr(s)/ds) =1 ;

(dr(s)/ds , d*r(s)/ds*) =0 ;

(dr(s)/ds , d *r(s)/ds?, d°r(s)/ds ) =0 .

Kaxkoe ycioBue 10KHO BBITOIHATHCS JUIsl TOTO, YTOOBI 3aJjaHHasi Ha OTpe3Ke [a, b] BekTopHas
¢byHK1MS ObLIa TOCTOSTHHOTO MOYJIS

r't)=0;

+1'(t) 1 r(t) OpTOTOHAJIBHHI |

(r(®) , r'(t)) #0;

[r(H), '] =0;

r'(t) u r''(t) mapajysIebHbI .

Haiitu Touky kpuBo# x = 3t - t?, y =3t 2z=3t+t’B KOTOPOM KacaTellbHas MapajuleiibHa
IJIOCKOCTU 3X +y+z +2=0

(2;3:4);

(-2;-3;4)

0;4:6) ;

(2;-3;4);

+(-2; 3;-4) .

KpuBn3na npocrpaHcTBeHHOM KpUBOH B Touke M o onpenensiercs npeaeaom npu As — 0
otHouieHus (¢/As rae As - nnmuHa nyru M ¢M, a ¢ - 3To

Yron mexay kacareinbHoOU B Touke M ¢ u cekymeit M oM

+¥Yros Mexy KacaTeabHbIMU B TOUke M 1 B Touke M ¢

Yron mexay riaBHbIMU HOpMaIsiMUA B Touke M 1 B Touke M ¢

Yron mexay ouHopmainsiMu B Touke M 1 B Touke M

Yron mexay paanyc-BeKTopaMu B Touke M u B Touke M

CyMMa OrpaHUYEHHOTO YHCIIa OECKOHEYHO MAJIbIX BEKTOPOB
0EeCKOHEUHO 0OJIBIION BEKTOP

+0eCKOHEYHO MaJlblif BEKTOP

KOHEYHBII BEKTOP

Ipesieln MepeMEeHHOT0 BEKTopa

NPOU3BOIHAS BEKTOPHOH (DYHKIIMHU CKATSIPHOTO apryMeHTa

[Ipenen mepeMeHHOTO BEKTOPA, ITO
+BEKTOp

OECKOHEYHO MaJblii BEKTOP

YUCIIO

OECKOHEYHO MAJIOE YHCIIO
0ECKOHEYHO OOJIHIIIOE YHCIIO

[Tpenen moCTOSHHOTO BEKTOpa paBeH

HYJIIO

KOHEYHOMY YHCIY

+caMoMy BEKTOpY

CKaJIIPHOMY apryMEHTY

BEKTOPHOU (DYHKIIMHU CKAJIIPHOTO apryMEHTa

BektopHas GpyHKIUS Ha3bIBaETCS HEMPEPHIBHOMU, €CIH



ee mpezieN eCTh 0ECKOHEYHO Maliasi BeJTMYnHA

€CJIM €€ MpHUpaIIeHNE, COOTBETCTBYIOIIEE OECKOHEYHO OOJIBIIIOMY apTyMEHTY OECKOHEYHO
OoJbIoe

€CIIM €€ IPUpAICHHEe, COOTBETCTBYIONIEE OECKOHEYHO MAJIOMy apryMEHTY O€CKOHEUHO OOJIbIIOe
€CIIU €€ pUpaIeHHEe, COOTBETCTBYIOIIEE OECKOHEYHO OOJIBIIOMY apPTYMEHTY OECKOHEYHO Majio
+eciu ee mpupaiieHue, COOTBETCTBYOIEe OECKOHEYHO MaJIOMy apryMEHTY OS€CKOHEYHO Majio

Jlnst HenpephIBHOCTH BEKTOPHOH (PYHKIINHU CKAISIPHOTO apryMeHTa
+He00X0aMMa U I0OCTaTOYHA HETPEPHIBHOCTH €€ KOOPIUHAT
HEoOXO0MMO CYIIECTBOBaHHME npeserna GpyHKuun

HE00X0/IMMa HEMPEPHIBHOCTh €€ KOOPAUHAT

JIOCTaTOYHA HETIPEPHIBHOCTH €€ KOOPMHAT

HE00X0IMMO CyIIeCTBOBAHHE Mpe/erna cieBa (pyHKIUN B TOUKE

[Tpou3BoHas BEKTOP-(PYHKIIMH MOCTOSTHHOM JUTMHBI
napajulejbHa KOOPAUHATHBIM IIJIOCKOCTSAM
IIPUHAJICKAT CONIPUKACAIOUICHCS IITIOCKOCTH
+opTOroHanbHa BEKTOP-PYHKIUH

KOJUIMHEapHa BEKTOP-(PyHKIUU

JIE)KUT B HOPMAJIbHON IUVIOCKOCTH

[IponsBoaHas BEKTOP-(PYHKINHU TOCTOSIHHOTO HAIIPaBIICHHS
+KOJITMHEapHa BEeKTOp-(OyHKINN

HEepIEeHANKYISIpHA BEKTOP-(QYHKIMN

KOMILTaHapHa BEKTOP-(YHKIIMH ¥ BTOPOI MPON3BOIHON BEKTOP-()yHKIINN
KOJUIMHEAapHa BTOPOH BEKTOP-()yHKIUH

OpPTOTOHAJIbHA KacaTeNbHOM rofgorpada BeKTop-QyHKIHH

BexTop-pyHkius, napaiienbHas MOCTOSHHOM MJI0CKOCTH
KOJIJTMHEAapHA POU3BOTHON BEKTOP-(PYHKIIUH

OpTOrOHaJIbHA IPOM3BOJHON BEKTOP-(PyHKINN

KOMILJIaHapHa BTOPOM MPOM3BOIHONM BEKTOPHON (DYHKLIUU
+KOMIIJTaHapHAa NEPBOM U BTOPOU MPOU3BOIHOM BEKTOPHOU (PyHKIIUU
KOJIJTMHEapHa NepBOM U BTOPOM MPOU3BOJHON BEKTOPHOM (PYHKIIUH

YroObl KpuBas OblIa MapaMeTpU30BaHHON, HEOOX0AUMO, YTOOBI CYIIECTBOBAIO COOTBETCTBHE
MEX/y 3HAaUCHUSMH ITapaMeTpa U TOYKaMH KPHBOH, 3TO COOTBETCTBHUE JJOJKHO OBITh
B3aMMHO-0/THO3HAYHBIM

HETIPEPHIBHBIM

B3aMMHO-0/IHO3HAYHBIM M HENPEPHIBHBIM

b depeHIpyeMbIM

+HenpepbIBHBIM U UG GEepeHIIPYEMbIM

KacarenbHol Kk napaMeTpu30BaHHON KPUBOM Ha3bIBAETCS

+1psMas, 3aHUMaroNIas MpeAeIbHOE MOJI0KEHUE CEKYILEH, IPOXOIAIIEH Yepe3 JaHHYI0 TOUKY U
TOYKY KpPUBOM, HEOrpaHMUYEHHO MPUOIMKAIOLTYIOCS K TaHHOU

XOpJia, COeIMHSAIONIAsA JBe OECKOHEYHO OJIM3KHE TOUKU KPUBOM

npsMasi, apajuieiabHas IPOU3BOIHON BEKTOP-(YHKIIUU B TOUKE

npsimMasi, epHeHIMKYIsIpHas TPOU3BOJHON BEKTOP-(PYHKIINU B TOUKE

psiMasi, 3aHMMAloLIas IIPEIEIbHOE MOJI0KEHUE CEKYILEH, TPOXOAsIas yepes ABE TOUKU Ha
KpHUBOU



Oco00ii TOUKOH TapaMeTPU30BaHHONW KPHUBOM 33JaHHON BEKTOP-(YHKIIMEH HAa3bIBACTCS TOUKA, B

KOTOpOM:

BEKTOp IIEPBOM IPOU3BOJIHON KPUBOM PaBEH BEKTOPY BTOPOU MPOU3BOJIHON KPUBOU
+BEKTOp MEPBOI MPOU3BOIHOM KPUBOM PAaBEH HYJIIO
BEKTOp IIEPBOM IPOU3BOJIHON KPUBOM KOJUIMHEAPEH BEKTOPY BTOPOM IIPOU3BOJIHON KPUBOU
BEKTOP BTOPOU MPOU3BOJIHOM KPUBOH PaBEH HYJIIO
BEKTOp IIEPBOM MPOU3BOJIHON KPUBOM OPTOrOHAJIEH BEKTOPY BTOPOU IPOU3BOIHON KPUBOM

IIpsiMast Ha3bIBAETCA KacaTeIbHOM IIPSIMOU K IIOBEPXHOCTH

€CJIM OHa KacaeTcs JTI000M 3aMKHYTOM KpUBOW Ha MOBEPXHOCTH

€CJIM OHA I1epPEeCEKaeT MIOBEPXHOCTh TOJILKO B OJHOM TOUKE
€CJIM OHA MPUHAUIEKUT OBEPXHOCTH

+ecu OHa KacaeTcsl Kakoh-JIn0o KpUBOI Ha MOBEPXHOCTU
€CJIM OHA KacaeTcsl KaKoH-I1100 NpsMOM Ha MOBEPXHOCTH

HOpMaJ'ILIO IMOBCPXHOCTU HA3BIBACTCs

npsiMasi, NEPIEHANKYIISIPHAs KaCaTeIbHOU NPSAMOM U IPOXOAAIIAs YEPE3 TOUKY IPUKOCHOBEHUS
npsiMasi, NEPIEHINKYISIPHAs CONPUKACAOLIENCS INIOCKOCTH U IPOXOASAIIAs Yepe3 TOUKY

IMPUKOCHOBCHUA

npsiMas, JIeKalllas B HOpMaJIbHOM IJIOCKOCTH U MPOXOAILIAs YEPE3 TOUKY PUKOCHOBEHUS
npsiMas, JIeKallas B HOpMaJIbHOM IIOCKOCTH U MEPIICHIUKYIIsIpHas Kakoi-11n00 KacaTeabHOM

KpUBOH

+rpsiMasi, IpoxoAsilas 4yepe3 TOUKy NePIEeHIUKYISIPHO KacaTelbHON IIOCKOCTH

Metoauka ¢gopMupoBaHus pe3yibTHPYIOLIEH OLIEHKHU

Taoauna 8.1
Jra | ®opma Kpurtepnu ouennBaHusi (IPOLUEHT OT MAKCUMAJIBHOI0 KOJI-Ba 0aJ1710B)
n KOHTpOJIst 86-100 % ‘ 71-85% 60-70 % Menee 60%
1. Texywuii konmponv (max 25 bannos 3a 1 mooynv)
7-8 baiioB 6—7 GaiuIoB 4-5 bamnoB 0-3 6ayuioB

TTocemenue CryneHt nocetun CryzaeHt nocetun CryzaeHt nocetun CryzaeHt nocetuin

3aHATUN 6onee 85% 3amsaruit | 71-85% 3amsaTuit 56—70% 3ansaTUi meHee 56% 3anaruit

(max 8 0.)

9-10 6anmoB 7—8 GaiuioB 6—7 GaiuIoB 0-5 6aymioB

Tekyias CTyneHT aKTUBHO CTyieHT aKTUBHO CryneHr CryaeHr

pabora B paboraer Ha paboraer Ha HEJI0CTaTOYHO HEJI0OCTaTOYHO

TEUCHHE 3aHATHSAX, 3aHATHSAX, XOPOILIO aKTHBHO paboTaeT aKTHBHO paboTaeT Ha

MOJTyJIst HPEBOCXOTHO BBINOJIHACT 3aJaHUS | Ha 3aHATHSAX, 3aHATHSX,

(max 106.) BBITOJIHSET BCE IIPEnoAaBaTes. YAOBIETBOPUTEIBHO | HEYJOBIETBOPUTENIBLH
3a1aHus BBINOJIHACT 3aJaHUS | O BBITIOJNHSACT
npernogaBaTes. npernoaBaTes. 3a1aHus

IpernoaBaTes.
3/2 6anna 2 bamna 1 6amn 0 6amoB

Hoxnagn, TeMa 0IHOCTBIO Tema B OCHOBHOM Tema yacTU4HO Tema He packpsbITa.

MPe3eHTalNs | PacKpHITA. packpsiTa. Xopomiee | pacKpsITa. HeynosnerBopurens

(max 36.) / IIpeBocxonHoe BJIaJIcHUE Y 10BIETBOPUTENBH | HOE BJaJIeHUE

OIOPHBIN BIIAJICHUE MaTepUaNIOM. o€ BIaJICHHE MaTEepUAIIOM.

KOHCIICKT MaTepHUaIIOM. Cpenuuii ypoBeHb MaTepHalIoM. Henocrarounstit

(max 26.) Bericokuii ypoBeHb camMocTosATeNnbHOCTH, | Huskuil ypoBeHs YPOBEHb
CaMOCTOSITENIbHOCTH, | JOTMYHOCTH, CaMOCTOSITENILHOCTH, | CAMOCTOSTEIbHOCTH,
JIOTHYHOCTH, apryMEHTHPOBAHHOC | JOTMYHOCTH, JIOTHYHOCTH,
apryMEHTHPOBAHHOC | TH. XOPOUIMHA CTHIh | apryMEHTHPOBAHHOC | apryMEHTHPOBAHHOCT
tu. [IpeBocxoaHbIi H3JI0KEHHUS. TH. .

CTHIIb M3JIOKEHHUS. YnonerBoputensH | HeymoBnerBopurens




BIil CTUJIb HBI CTUITb
H3JI0KEHHS. H3JI0KEHHUS.
2. Pybedxcnvii koumponw (256. 3a 1 mooynv)
22-25 Gamnos 18-21 basn 14-17 Gannos 0-13 6anmoB
Konrponsna | IlpaBuibHO [IpaBunbHO 3amanus 3amaHus BBIITOTHEHBI
1 paboTa BBINTOJTHEHBI BCE BBINTOJTHEHA BBINIOJIHEHBI O0JIee MEHee YeM
3a7aHusL. OospIIast 4acTh YeM HaIlOJOBHHY. HAaIlOJIOBUHY.
IIponemoncTpupoBa | 3agaHuid. [IpucyrcTByroT IIponemonctpupoBan
H BBICOKHH ypoBeHb | IIpucyrcrBytor CEphE3HBIC OMNOKH. | HEYIOBIETBOPUTEIbH
BIIAJICHUS HE3HAYUTEIIbHbIC ITponemoHcTpHpOBa | Bl YPOBEHB
MaTepHasIOM. OLIHMOKH. H BJIaJICHUS
[posiBnens [IponemMoHCTpUpPOBa | yOOBJIETBOPUTEIbH | MaTepuaioM.
MIPEBOCXO/IHBIE H XOPOILIUI yPOBEHb | BIi YPOBEHb [IposiBnensr
CIIOCOOHOCTH BIIaJICHUS BJIaJICHUS HEJIOCTaTOYHbIE
MIPUMEHSATH 3HAHHUS | MaTEpPHUAJIOM. MaTepHalIOM. CIIOCOOHOCTH
U YMEHUS K [IposiBnens [IposiBneHbI HU3KKE | MPUMEHSTH 3HAHUS U
BBIITOJTHEHHIO cpenHue CIIOCOOHOCTH YMEHHA K
KOHKPETHBIX CIIOCOOHOCTH MIPUMEHSATH 3HAHHUS | BBIIIOJHECHHIO
3a7aHuH. MIPUMEHATH 3HAHUSA | U YMEHUS K KOHKPETHBIX
1 YMEHUS K BBIITOJTHEHHIO 3a7aHuM.
BBIITOJTHEHHIO KOHKPETHBIX
KOHKPETHBIX 3a/laHu.
3a/laHuM.
3. Umozoewitl kKoumpoas no oucyuniune
43-50 baynos 36—42 Gamna 28-35 GayuioB 0-27 6annoB

Dx3amen/3au
er

JlaH MOJIHBIN,
pa3BEpHYTHIN OTBET

Jla" moJIHBIN OTBET
Ha MOCTaBJICHHBIN

Jla" HegoCTaTOYHO
MOJIHBIN OTBET.

He nony4ens! oTBETHI
1o 0a30BbIM

HAa IOCTaBJICHHBIN BOIIPOC, MTOKa3aHO CryneHr He BOIIpOCaM
Bonpoc. OTBer YMEHHUE BBIACTUTh criocodeH JUCIUTUTAHBI UITH
dbopmynupyercs B CYIIECTBEHHbIE U CaMOCTOSTENIFHO JIaH HEeTIONHBIA OTBET
TEPMHUHAX HayKH, HECYILECTBEHHBIE BBIACIUTh U JIOTYIICHHI TpyOBIe
H3JI0KEH MIPU3HAKH, CYLLECTBEHHBIE U omuoOku. Peup
JINTEPATYPHBIM MIPUYUHHO- HECYILECTBEHHBIE HErpaMoTHasl.
SI3BIKOM, JIOTHYEH, CJIEJICTBEHHbBIE MIPU3HAKU U Yrounsiomue
JIOKa3aTeJleH, cBs3u. Ho MIPUYUHHO- BOIIPOCHI
JEMOHCTPHUPYET JIOITYLIEHbI CJIEJICTBEHHBIE MpernoJaBaTelis He
aBTOPCKYIO HEe3HAYUTEIIbHBIE cBs3u. PeueBoe MIPUBOJIAT K
MO3MILUIO CTY/ICHTA. | OIIUOKH, odopmiienne KOPPEKIMH OTBETa
UCTIpaBJICHHBIE TpeOyeT MompaBoK, CTYZAEHTa HE TOJIBKO
CTYACHTOM C KOPPEKIIHH. Ha TIOCTaBJICHHBIN
TIOMOIIBIO BOIIPOC, HO U Ha
«HaBOJSIINX» JIpYrye BOIPOCHI
BOIIPOCOB JUCUUIUINHBI.
npenojaBaTeis.

CTyneHTbl, MOJY4YHBILNE B X0/I€ TEKYILEro U pyoeskHOro KOHTpost 56-100 6aios,
ABTOMATUYECKHU MOTYYaroT «3a4eT» WK COOTBETCTBYIOIIYIO MIKAJIEe SK3aMEHAIIMOHHYIO OLICHKY .
PesynpTHpyromas oneHka ckiiaapiBaercs o coorsercTByromeit BPC gpopmyie.

PN RE DD =

Bomnpocsl 1J11 NOATOTOBKH K 3a4€Ty/3K3aMeHY:

JnvHa nyru KpuBoil.
KacarenpHast 1 HOpMaab KpUBOM.
IIpoctpancTBeHHBIE KpuBbIE. Pertep @pene. ConpoBOXKAAOMINN TPEXTPAHHUK.
KpuBu3Ha npocTpaHCTBEHHBIX KPUBBIX.
Kpydenne npocTpaHCTBEHHBIX KPUBBIX.
®opmynsl Opene. HarypanbHble ypaBHEHUsT KPUBOM.
DBOJIIOTA U 3BOJILBEHTA KPUBOM.
[TosepxHoctu. CriocoObl 3amaHusi moBepxHocTed. KpuBonnHeiiHbIE KOOpPIWUHATHI Ha

MOBEPXHOCTH.




9. KacarenbHas IIIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.

10. IlepBas kBaapatuuHas popma moBepXxHOCTH. J[JTMHA yrH KPUBOM HA MTOBEPXHOCTH.

11. [lepBas kBagpaTtuuHas GopmMa MOBEPXHOCTU. YTOI MEXIYy KPHUBBIMH Ha IOBEPXHOCTH.
[Tnomane 061aCTH Ha TOBEPXHOCTH.

12. Bropas kBagpatuyHasi popma 1 ee CBOHCTBA.

13. HopmasibHbI€ U TJIaBHBIE KpUBU3HBL. Teopema MeHbe.

14. I'naBHble HaNpaBIEHUS U IVIaBHbIE KPUBU3HBI Ha IOBEPXHOCTH.

15. Teopema Diinepa.

16. Teopema Ponpura.

17. Cpennsst 1 rayccoBa KpUBU3HA MOBEPXHOCTH.

18. JIuHuM KpUBU3HBL.
Hepusannonnsie popmyiibl. CumBouibl Kpuctoddens noBepxHocTu.
I'eone3nueckas KpUBU3HA KPUBOM HA IIOBEPXHOCTH.

['eone3nueckue IMHUM HA MOBEPXHOCTH. VX cBOMCTBA.
ACHUMIITOTUYECKNE HAPABICHUS. ACUMIITOTUYECKNE JIMHUU.
Knaccugukarus Touek HoOBepXHOCTH.
WNunukarpuca [lroneHa.

19.
20.
21.
22.
23.
24.

IMoka3aTeu M KpUTEPUH OLIEHMBAHUS KOMIIETEHIIUH HA PA3JIMYHBIX ITANax Ux
(¢opMupoBaHusi, onUcaHUe HIKAJ OLlEHHBAHUSA

YpoBenb chopMUPOBAHHOCTH KOMIIETCHUM A

«MUHHUMAJIbHBII
YPOBEHb
He JIOCTUTHYT»
(MeHee 56 0aJ110B)

«MuHHUMAJIbHBIA
YPOBEHb)»
(56-70 6annoB)

«Cpennuii ypoBeHb»
(71-85 6a10B)

«BbICOKHII yPOBEHDb)
(86-100 6an10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Koumnemenyuu

cpopmuposanvi. cpopmuposativi. chopmuposatibl. cpopmuposatibi.

3HaHus  OTCYTCTBYIOT, | ChopMHpOBaHBI 3HaHuA oOmmupHele, | 3HaHUA TBEpJBIE,

YMEHHUS U HaBBIKK He | 0a30BbIE CTPYKTYpPHI | CHCTEMHBIE. apryMeHTHUPOBaHHbBIE,

c(hOpMHUPOBaHBI. 3HAHUU. Ymenus HOCST | BCECTOPOHHHE.
YMenust pparMeHTapHbI | PeNPOAYKTHBHBIH YMenus YCIIEITHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENpPOAYKTUBHBIN MIPUMEHSIOTCA K | pEIIeHHUIO KaK TUITOBBIX,
XapakTep. PELIEHUI0 TUIOBBIX | TAK M HECTaHAAPTHBIX
HdeMoHCTpUpyeTcs 3a1aHUM. TBOPUYECKUX 3aJaHUM.
HU3KHAN ypoBeHb | JleMOHCcTpupyeTcs HeMoHCcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM  YPOBEHb | BBICOKHMI YPOBEHb
MIPAKTUYECKOTO HABBIKA. | CAMOCTOSITETbHOCTH CaMOCTOSITEIIBHOCTH,

YCTOWYHMBOTO BBICOKAsl a/IallTUBHOCTD
MPAKTHYECKOT0 HAaBbIKA. | IPAKTUYECKOT0 HABBIKA
Onucanue KpUTepHeB OLeHHBAHUSA

OO6yyaromuiics OObyuaromuiics OO6yyaromuiics OO6yuarommuiics

JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:

- CYILLIECTBEHHBIE | - 3HAHUA | - 3HAaHUE W NOHMMaHUE | - riryOoKkwue,

npobenbl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOINPOCOB | BCECTOPOHHHUE u

y4e0HOTr0 MaTepuana; MaTepuana; KOHTPOJINPYEMOTO apryMeHTHPOBaHHbBIC

- JOMYCKAIOTCS | - HETOJIHbIE OTBETHl Ha | O0beMa NPOrPaMMHOIO | 3HAHWS HPOTPAMMHOIO

MPUHLUITHAJIbHBIE OCHOBHBIE BOIIPOCHI, | MaTepuana, MaTepuana;

OIMOKYM TIpH OTBETE HA | OIMOKM B  OTBETE, | - TBEpAble  3HAHWS | - IOJHOE IOHMMAaHHE

OCHOBHBIE BONPOCHI, | HEIOCTATOYHOE TEOPETHIECKOTO CYITHOCTH u




OTCYTCTBYET 3HAaHHE W | IOHUMAHUE CYUIHOCTH | MaTepHuaa. B3alMOCBSI3U
MOHUMAaHHUE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTprUBaeMbIX
MOHSTUM U KaTETOPUM; | -  HEYBEpeHHbIE U | YCTAaHABIUBATh U | IPOLIECCOB U SIBJICHUIA,
-HEMOHUMAaHHE HETOYHBIC OTBETHl Ha | OOBACHSITH CBA3b | TOUYHOE 3HaHUe
CYIITHOCTH JIOTIOJTHUTENTbHBIE MPAaKTUKA © TEOPHH, | OCHOBHBIX TIOHSATHH B
JTOTIOTHATENBHBIX BOTIPOCHI; BEISIBIIATD pamMKax 00CYyKIaeMbIX
BOIIPOCOB B  paMKax | - HEJ0CTaTOYHOE | MPOTUBOPEYUS, 3a/laHui;
3aJlaHu; BJIaJICHHE JIUTEPATYpOH, | MpoOIeMBbI u|- CIOCOOHOCTD
- OTCYTCTBHE YMEHHS | peKOMEHIOBaHHON TEHACHIINU Pa3BUTHUS; yCTaHaBIUBaTh u
BBITIOJTHSTh IPOrpaMMOi - MpaBUIILHBIC U | OOBACHSTH CBSI3b
MPaKTUYECKUE 3alaHus, | TUCHUTUINHBL; KOHKpETHEIE, 0e3 | IpaKkTUKK U TCOPHUU;
MpeTyCMOTPEHHBIE - yMmeHue 0e3 TPYyOBIX | TpyOBIX OmuooK, | - JIOTUYECKH
MPOrPaMMOi OImmO0K pemaTts | OTBETHI Ha | TIOCJIeIOBaTEIbHbIE,
JUCIIUILTUHBL; MPAKTUYECKUE 33JaHUS, | TOCTABJICHHBIC COJIepIKaTeNbHBIE,
- OTCYTCTBHE | KOTOpHIE CIIeTyeT | BOMPOCHI; KOHKpETHBIE u
TOTOBHOCTH BBITIOJTHUTb. - YMEHHEe  pemaTh | HCYEePIBIBAIOIINE
(cnocoOHOCTH) K MPaKTHUYECKUE 3aJlaHus, | OTBETHI Ha BCE 3a/IaHUs,
JMIUCKYCCUM U HH3KYIO KOTOpBIE clenyer | a TaKxe
CTETIeHh KOHTAKTHOCTH. BEITIOJTHUTB; JIOTIOJTHUTENNbHBIE
- BJIAJICHUE OCHOBHOH | BOIIPOCHI
JUTEpaTypoOH, 3K3aMEHaTopa;
PEKOMEHIOBaHHOH - yMEHHE  pemaTh
MPOTPaMMOit MIPaKTHIECKUE 3aaHMS;
IUACITUIUINHEI, - CcBOOOIHOE
- HAJIM9re COOCTBEHHOH | MCITOJIb30BaHUE B
000CHOBaHHOM OTBETaX Ha BOIPOCHI
MO3ULIUU [0 | MaTepHuajoB
00CyX1aeMbIM peKOMEHI0BaHHOU
BOIIPOCAM. OCHOBHOM u
Bo3MmoxHEBI JOTIOJTHUTEJILHOMN
HEe3HAYHUTEIbHbIE JTUTEpaTyphl.
OTOBOPKH ¥ HETOUHOCTHU
B PacKpBITHH
OTIEIbHLIX MOJIOKEHUHN
BOTIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTEIb | «YIOBJIETBOPHUTEIBHO | «XOPOIIO» / «3aYTEHO» «OTIHIHO» /
HO» /He 3a4TeHO » | «3a4TeHO» «324YTEHO»

9. YueOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 00ecnedeHue JUCIUIIMHBI

a) OCHOBHasl JIUTepaTypa:
1. bromrenc, C.C. uddepenunansnas reomerpuss / C.C. bromrenc. — Mocksa ;

Jlenunrpan
1940. -

301

C. — Pexxum

JOCTYyTIa:

10

lNocynapcTBeHHOE HM3JATENBCTBO TEXHUKO-TEOPETUYECKOW JUTEpaTyphl,
HOJIHUCKE.  —

URL:

https://biblioclub.ru/index.php?page=book&id=132735 — TekcT : 23IEKTPOHHBIN.

2. Ten3opHsblil aHanu3 U nudepeHuanpHas reomerpus : yueonoe nocooue / .B. Kupees,

JI.B. Knay0, J.B. JleBuyk, SI.H. Hyxun ; CuOupckuii ¢enepaibHblii YHHUBEPCUTET,
@denepallbHOE  areHTCTBO HAy4yHBIX oOpraHusanuii, HWHCTUTYT BBIUMCIMTEIBHOTO
MoaenupoBanus Cubupckoro otaenenus Poccuiickoi akagemMun Hayk. — KpacHOSIpCK :



Cubupckuit penepansueiii yausepcurer (COY), 2017. — 102 c. : wn. — Pesxxum nocryna:
no moamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=497726 —
Bubmuorp. B kH. — ISBN 978-5-7638-3622-6. — TeKkCT : 371€KTPOHHBIA.

3. Iloropenos, A.B. Huddepenumnanbuas reomerpusi / A.B. Iloropemos. — Uszm. 6-e,
crepeorun. — Mocksa : Hayka, 1974. — 176 c. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=495793 — TekcT : 37E€KTPOHHBIH.

0) 10MOJIHUTE/IbHAS JIUTepaTypa:

4. Pozenpopn, D.P. 3agaun no muddepeHnuanbHoi reoMeTpun : yueOHoe mocodue / O.P.
Pozenpopn. — 3-e uzn., ucnp. u gon. — Mocksa : @usmatiut, 2008. — 142 c. — Pexxum
noctyna: no noxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=68376 —
ISBN 978-5-9221-0821-8. — TekcT : 351eKTPOHHBIH.

5. Cuspiii, C.B. Jlekuuu no muddepeHnuanbHoi reomeTpun : yuyeOHoe mocobue / C.B.
Cusblil. — Mocksa : @uszmariut, 2007. — 376 c. — Pexxum gocryna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=69328 — ISBN 978-5-9221-0742-6. —
Texcr : 3JeKTPOHHBIN.

B) JJIEKTPOHHBbIe OHMOJHMOTeYHbIe CcHCTeMbl, ¢ KoTtopbiMu y COI'Y wumeercs

JAeiCTBYIOLIUI J0T0OBOpP, COBpeMeHHble mnpodeccHoHANbHbIE 0a3bl, HHGOPMANMOHHbIE
CIIPaBOYHbIE CHCTEMbI:

— eLIBRARY.RU [DnexTponHslii pecypc|: Hay4dHas saekTpoHHas Oubmmuortexa. — URL:
http://www.elibrary.ru.

— baza gannsix «9bC elibrary»: http://elibrary.ru

— UznatensctBO «tOpaidiT» [DneKTpoHHBIN pecypc]: IeKTPOHHO-OMOINOTEeYHAs CUCTEMA. —
URL: http://biblio-online.ru.

- VYuuBepcuterckas OubOimoreka online [DneKkTpoHHBI  pecypc]: 3IEKTPOHHO-
ouomoteunas cuctema. — URL: http://www.biblioclub.ru.

10. MaTepuajJbHO-TeXHHYECKOE 00ecredeHue TUCIUNINHbI

3aHATHS TIO AMCUUIUIMHE TPOBOAATCA B AYAUTOPHIX, 00ECIIEUEHHBIX KOMITBIOTEpaMH,

UMEIOIUMH  JOCTYI K ceTH VHTepHEeT, MHTEPaKTUBHBIMU JIOCKAMH M MYJbTUMEIUMHBIM
o0opyoBaHUEM.
Jluyensuonnoe npoepammuoe obecneuenue:

1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot

04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
3. Cucrema Imoncka TeKCTOBBIX 3aMMCTBOBaHUN « AHTHIIIArnaT BY3»;

Ilepeuensv 110 6 c60600HOM Docmyne:
. Kaspersky Free;

2. WinRar;

3. Google Chrome;

4. Yandex Browser;

5. OperaBrowser.

—


http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/

11. JIuct 00HOBJIeHHS/AKTyaIN3AIIUN
1. IIporpaMmMa akTyanu3upoBaHa.

BHecenHble H3MEHEHHS pAaCCMOTPEHBI M YTBEPIKJICHBI HA 3aCeTaHuM KadeIpbl
GbyHKIIMOHAIBHOTO aHanu3a U JuddepeHInaIbHbIX ypaBHEHUN

ITporoxoin Ne§ ot 27.03.2018 r.;
OnoOpeHbl Ha 3acejaHu| coBeTa (aKyJIbTeTa MAaTeMAaTUKU B MH()OPMAIIMOHHBIX TEXHOJIOTHI

(mpotoxois Ne 5 ot 30.03.2018 r.)

2. [TporpamMma akTyaau3upoBaHa.

BHeceHHble H3MEHEHMsI paCCMOTPEHBI M YTBEPIKICHBI Ha 3acelaHuM KadeIpbl
(GYHKIMOHATBHOTO aHaMH3a U AU HepeHInaNIBHBIX YpaBHEHHHA
[TpoTokon Ne8 ot 26.03.2019 r.;

OI[O6pCHBI Ha 3aCCJaHuHU COBECTA (1)8.Ky.]'ILTeTa MAaTEMAaTUKHU U I/IHq)OpMaI_II/IOHHBIX TEXHOJIOTHI

(mporokon Ne 5 ot 29.03.2019 1.)

3. [IporpamMma akTyanu3upoBaHa.

BHeceHHbIe N3MEHEHHs PACCMOTPEHBI M YTBEP)KICHBI Ha 3aceIaHiH KageIphl
(GyHKIMOHATBHOTO aHaMM3a U AU HepeHInaTBHBIX YpaBHEHHHA

ITporoxoi Ne§ ot 24.03.2020 r.;
OnobOpeHsl Ha 3acelaHuy coBeTa (hakylIbTeTa MaTeMAaTUKU U HH(OPMAIIMOHHBIX TEXHOJIOTHMA

(mpotokon Ne 5 ot 27.03.2020 r.)



