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1 HEJU U 3AJAYN JTUCIIUITJINHBI

Ilenpro mnpenogaBaHus OUCLMIUIMHBI SIBISETCA O3HAKOMJICHHE CTYIEHTOB C
0a30BBIMU 3HAHUSAMH 10 AHAIUTUYECKOW T€OMETPHUH, BBIPAOOTKA JIOTUYECKOTO MBIIIJICHUS
Y BBIYMCIIMTENIBHBIX HAaBBIKOB. B pe3ynbraTre M3ydeHus Kypca CTYAEHTBI JOJKHBI 3HATH:
OCHOBBI BEKTOPHOW ayreOpbl, MPSMOM Ha IUIOCKOCTH M B MPOCTPAHCTBE, JUHUU U
IIOBEPXHOCTH BTOPOTO MOPSIKA.

JlucuunnuHa « AHaTUTHYECKass TeOMETPUs 00ecrieunBaeT MPHOOpEeTeHUE 3HaHUN U
YMEHHH B COOTBETCTBUUM C TOCYJApCTBEHHBIM 0Opa3oBaTENbHBIM CTaHIAPTOM,
coleicTByeT (pyHaamMeHTanu3auuu oOpa3oBaHUs, (OPMUPOBAHHIO MHPOBO33PEHUS U

Pa3BUTHIO CUCTCMHOT'O MBIIIIJICHU.

1.1 Hean pucuMnJInHbI

L[em,}o OCBOCHMU yqe6Hoﬁ JAUCTUITIIMHBI «AHanmuTH4ecKas IrcoMCTPUA» SABJLICTCA
OBJIAACHUC HABBIKAMH HCIIOJIb30BAHHA BCKTOPHOI'O M KOOPAMHATHOI'O MCTOJ0OB PCIICHUA
reOMCTPUUICCKUX 3a1a4, MMCIOIINMH BaKHEHIIICe MIPUKJIAIHOC 3HAUYCHHUC B Pa3JIMYHBIX
o0macTax MaTCMAaTHKH, (bl/IBI/IKI/I Hn TCXHHKH, HpI/IO6p€TeHI/Ie Ha4dYaJIbHOI'O OIIbITa

ITIOCTPOECHUS MTPOCTENIINX MATEMATHUECKUX MOJEIIEH.

1.2 3agaun AUCHUTIIIIHHBI

3amayaMd  TUCHMIUIMHBI «AHAJUTHYECKAs TEOMETPHs SBISETCS BbIpaOOTKA
MPAKTUYECKUX HABBIKOB PabOThl C MaTeMaTHYECKUMU OOBEKTaMH (BEKTOp, MpsmMas,
MJIOCKOCTh, KBaApaTuyHas ¢opMa # T.J.), 1 COCTABJICHUS HA UX OCHOBE MaTEeMaTHYECCKUX
MoOJIeNiel peaibHBIX OOBEKTOB Pa3UYHON MPUPOJII, Pa3BUTHE Y CTYACHTOB JIOTUYECKOTO
U QITOPUTMUYECKOTO  MBIIUICHUH; TPUMEHEHHE MAaTeMaTHYeCKUX 3HAHMA K
HCCJIEIOBAaHUIO PEATbHBIX MPOIIECCOB U PEIICHUIO MPO(heCcCHOHANBHBIX 3a/1a4, Pa3BUTHE Y
CTYJICHTOB  CIOCOOHOCTM K  TBOPYECKOMY  MBIIUICHUIO, BBIpAaOOTKAa  yMEHUS
CaMOCTOSTEIIbHO PaCHIUpPITh MaTeMAaTHUYCCKUE 3HAHUS WM IPOBOJUTH MaTEMaTHUYCCKUN
aHaIN3 UHKCHEPHBIX 3a71a4.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BO

JucnuminHa «Ananutryeckas reometpus» (b1.5.5) oTHOocuTcs k 0a30BoM dacTh

pabouero yudeOHOTo IiaHa 1o HampaBieHuto moaroToBku 15.03.05 «KoucTpykTopcko-



TEXHOJIOTHYECKOE OOecreueHne MalIMHOCTPOUTCIIBHBIX ITPOHU3BOIACTB). BasnpyeTc;I Ha

3HAHUAX IIKOJHFHOTO 0a30BOr0 Kypca MaTCMAaTUKH. I/I3y11aeTC}1 B 1 CEMECTPC.

3 KOMIIETEHIUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA YUYEBHOM JUCHUILJIMHBI / O)KUJTAEMBIE PE3YJIbTATHI
OBPA30OBAHUA U KOMIIETEHIIUU CTYJIEHTA 110 3BABEPIIEHUN
OCBOEHUS TIPOT'PAMMBI YYEFHOM JTUCIUITIIAHBI

3.1 O0meKkyJbTypHbIe U PO eccHoHAIbHbIE KOMIIETEHIIUN

W3yyeHne  OUCHUIUIMHBI  «AHAJIUTHYECKAass TEOMETpUS»  HalpaBlI€HO  Ha
(OpMHpPOBAaHUE y CTYAEHTOB CIEAYIOIUX KOMIIETEHIU:
yHuBepcajabHbIX (YK):
— Cnoco0OeH OCylIECTBIATh IMOUCK, KPUTHYECKHI aHaau3 W CUHTE3 HUH(pOpMaIuH,
NPUMEHSATh CUCTEMHBIHN MOJIXO/1 JJIsl pEIICHHs TOCTaBIeHHBIX 3a1a4 (YK-1);
— CnocobeH ymnpaBisiTh CBOUM BPEMEHEM, BBICTPAMBATh M PEATU30BBIBATH TPACKTOPHIO
caMOpa3BUTHS Ha OCHOBE NMPUHIIMIIOB 00pa3oBaHus B TeueHue Beeil xu3nu (YK-6);
YHHBepPCATbHBIX ecTecTBeHHO-Hay4YHbIX (YKE):
— Cnoco0eH HCnoab30BaTh 3HAHUSI €CTECTBEHHOHAYYHBIX TUCUUILINH, IPUMEHITh METO/IbI
MaTE€MaTUYECKOro0 aHaJIW3a U MOJEIUPOBAHUS, TEOPETHUYECKOIO0 M 3KCIEPUMEHTAIBHOIO

UCCIIeIOBaHM B MOCTaBICHHBIX 3aa4dax (YKE-1).

3.2 Ilepedyennb pe3yabTaToB 00pa3oBaHus, PopMUPYyeMbIX JUCHUILINHOM,

C YKa3aHMEM YPOBHHA UX 0CBOCHUHA

B pe3ynbTaTe 0CBOCHUS TUCIUTIIIMHBI 00YUYaIOIIUNACS TOJKEH:
3HATH:

— MeTOAWKU cOopa u o00paboTku uWHGOPMAINK; aKTyaldbHbIE POCCHUHCKHE W
3apyOekHbIe UCTOYHUKHU WH(MOpMaIuu B chepe mpodeccnoHaNbHON NEATeTLHOCTH; METOT
CHUCTEMHOTO aHalln3a;

— OCHOBHBIE TIpHeMbl J(P(HEKTUBHOTO YIIPABICHUS COOCTBEHHBIM BpPEMEHEM;
OCHOBHBIC METOJMKH CAMOKOHTPOJISI, CAMOPA3BUTHS U CaMOOOpa30BaHUs Ha MPOTHKEHUN
BCEH JKU3HU,

— OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH, METOJbI MATEeMaTHYECKOTO

aHaJIn3a U MOACIUPOBAHUSA, TCOPETUUCCKOI'O U SKCIICPUMEHTAJIbHOI'O UCCIICAOBaHUA,



yMeTh:

— MPUMEHSATh METOAMKU TOHCKa, cOopa U 00paboTKu MH(MOPMAIMKU; OCYIIECTBISATh

KpI/ITI/IIIeCKI/Iﬁ dHaJIN3 U CUHTC3 I/IH(i)OpMaHI/II/I, HOHy‘{CHHOﬁ U3 pa3HbIX UCTOYHUKOB,

— 3(¢(EeKTUBHO TUIAHUPOBATH U KOHTPOJIUPOBATH COOCTBEHHOE BPEMsI; MCIIOJIb30BATh

MCTOABI CaMOPCTYJISINN, CAMOPA3BUTHA U CaM006y‘ICHI/ISI;

— HCIOJBb30BATH MATCMATHYCCKUC

MECTOAbI B

TCXHHUYCCKHUX  IIPUIIOKCHUSAX,

pacCUuTbIBATL OCHOBHBLIC YHCIIOBBIC XAaPAKTCPUCTUKU CJ'Iy‘—I&fIHLIX BCJIMYMWH, PpCIIaTb

OCHOBHBIC 3a/1a4H MaTEMaTHYECKOM CTAaTHUCTHKH, pCIIATh TUIIOBBIC PACYCTHHIC 3a1a4H,

BJIAJd€Th.

— MCTOAaMH IIOHCKA, c60pa )51 06pa6OTKI/I, KPUTHYCCKOI'O aHalIn3a MW CHHTC3a

I/IH(i)OpMaHI/II/I; MGTOI[HKOﬁ CHUCTCMHOI'O ImoaxoAa I pCIICHHUs IIOCTABJICHHBIX 3a/1a4,

—  METOJaMH  yIPaBJICHUS

COOCTBEHHBIM

BPCMCHCM;, TCXHOJIOTUAMU

HpHO6peT€HI/I}I. HCIIOIL30BaHUS ¥ OOHOBJICHHS COLMO-KYJIBTYPHBIX U HpO(l)eCCHOHaJIBHBIX

3HAHUW, YMEHUHN, U HABBIKOB; METOJUKAMHU CaMOPAa3BUTHUSI U caMO00Opa30BaHUs B TEUCHUE

BCEM KU3HU,

— MCTOAaMHM MATCMATHYCCKOI'O aHallu3a W MOIACIIMPOBAHUA; MCTOAdAMHU PCHICHUA

3a/1a4 aHaJIM3a M pacyeTa XapaKTepUCTUK (PU3MUECKUX CHUCTEM, OCHOBHBIMHU MpUEMaMU

00paboTKH

IIPOTPAMMHBIMH ITPOTYKTAMM.

OKCIICPHUMCHTAJIbHBIX  JTdHHBIX,

METOdaMHU paGOTLI C IIPHUKIAJHBIMH

3.3 BocnurareabHas padora

HanpasJienune/ Co3nanmue ycJioBuii, Hcnonb3oBaHue BOCIUTATEIbHOIO NOTEHIIHAJIA
e olecreynBalO KX Y4eOHBIX 1M CIHMILIMH

EctrecTBeHHOHay4HbIH M 001enIpodeccHOHAIBLHBII MOLYJ/IH
IIpodeccuonanbHoe | - GopMHUpoBaHUE 1.Mcnionb30BaHue BOCIUTATEIHLHOTO MMOTEHIIAATIA
U TPYAOBOE r7TyOOKOr0 TOHUMaHHMS JUCLUIUINH €CTECTBEHHOHAYYHOIO U
BOCIIUTaHHUE COLIMAJIbHON POJIH o0uienpogeccuoHaIbHOTO0 MOLYJIS IS

npodeccuu, MO3UTUBHON
Y aKTUBHOM YCTAHOBKH Ha
LEHHOCTH N30paHHON
CIIEIUATHHOCTH,
OTBETCTBEHHOTO
OTHOIIICHUS K
npodeccnoHanbHOM
JeATeNLHOCTH, TPYLY
(B14)

- (hopMuUpOBaHMS TO3UTUBHOTO OTHOIIEHUS K
npodeccun nH)eHepa (KOHCTPYKTOpa, TEXHOJIOTa),
MIOHMMAaHMS €¢ COLMATIbHOM 3HAYMMOCTH U POJIU B
o01ecTBe, CTPEMIICHHS CIIEI0BATh HOpMaM
npoecCUOHATTBHON 3TUKH OCPEICTBOM
KOHTEKCTHOTO 00Y4YeHHs], pellIeHus] IPAKTHKO-
OpPUEHTHUPOBAHHBIX CUTYAIIMOHHBIX 3aj1ay.

- (hopMupoBaHUs YCTOHUMBOTO HHTEpECA K
npoecCUOHATLHON EATEIbHOCTH, CIIOCOOHOCTH
KPpUTHYCCKU, CAMOCTOATCIIBHO MBICIIUTD,
MOHUMATh 3HAYUMOCTH MPO(ECCHU NOCPEICTBOM




OCO3HAHHOTO BBIOOpA TEMATHKU MPOCKTOB,
BBITIOJTHEHUS TIPOSKTOB C MOCIEAYIOMEH
MyOJIMYHOM Mpe3eHTalnuei pe3yabTaToB, B TOM
qypciie 000CHOBAHUEM UX COLMATILHOMN U
MPAaKTUYECKON 3HAYNMOCTH;

- opMHUpPOBaHUS HABBIKOB KOMaHIHOW pabOTHI, B
TOM YHCJIC PeIU3alUU PA3IUYHBIX MPOEKTHBIX
pouieii (muaep, UCIIOTHUTENb, AaHATUTHK U TIP.)
MOCPEICTBOM BBITTOJIHEHUSI COBMECTHBIX MTPOEKTOB.
2.Mcnonp30BaHne BOCIUTATEILHOTO TOTEHIIAAIA
JUCLUILIMH "DKOHOMHUKA U yIIpaBJIeHHUE
pou3BOACTBOM ', "MIHHOBAIIMOHHAS YKOHOMHUKA 1
TEXHOJIOTMYECKOE MPEATPUHUMATEIHCTBO'
"[IpaBoBenenue" nis:

- (opmupoBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
POJIM ¥ 3HAYMMOCTH BBIOPAHHOM MTPOQECCUu B
COIIMAIbHO-3KOHOMUYECKUX OTHOILICHUAX Yepe3
KOHTEKCTHOE 00y4YeHHUe

- (hopmupoBanue
MICUXOJIOTUYECKOM
TOTOBHOCTH K
npodeCCHOHATLHON
JESTeTBHOCTH TI0
n30paHHOM ipodeccuun
(B15)

Hcnonp30BaHne BOCIUTATENBHOIO TOTEHLIMATA
JUCIUILIAH 001IepOPeCCUOHANTBHOTO MOTYIsS
JUISL:

- (opmupoBaHUS YCTOMYMBOTO MHTEpECa K
po(heCCUOHATTLHOM NeSTeIbHOCTH, TOTPEOHOCTH B
JOCTHUKEHUH pe3yJbTaTa, IOHUMaHH
(GyHKIMOHATBHBIX 00s3aHHOCTEH 1 3a71a4
n30paHHOM MPoQeCcCHOHANBHON AESITeTbHOCTH,
YyBCTBa Mpo(eccroHalIbHON OTBETCTBEHHOCTH
4yepes3 BBINOJTHEHUE YUeOHBIX, B TOM YHCIIE
IPAKTUYECKUX 3aJaHUM, TpeOYyIOIUX CTPOTroro
COOIOICHUSI TTPABUIJI TEXHUKHU 0€30MacHOCTH U
MHCTPYKIIUH 110 paboTe ¢ 000pyI0BaHHUEM B
paMKax 1abopaTopHOTro NPAKTHUKYMA.

HNHTessIekTyabHOE
BOCIIUTAHUE

- (popmupoBanue
KYJIbTYPbl YMCTBEHHOT'O
Tpyna (B11)

Hcnionp30BaHne BOCINTATEILHOTO MTOTEHIMANA
JUCLUIUIMH TYMaHUTapHOTO,
€CTECTBEHHOHAY4YHOr0, 00111enp0o(heCCHOHATIBLHOTO
¥ Ipo(ecCUOHANBHOTO MOTYJIS TSt
(hopMupoBaHMsI KyJIbTYpbl YMCTBEHHOT'O TpyAa
HIOCPEICTBOM BOBJICUEHUS CTYJICHTOB B y4eOHbIE
HCCIIeI0BaTeIbCKHE 33/1aHNs, KypCOBBIE pabOTHI U

Ap.

4 COAEP)KAHME U CTPYKTYPA JMCIHUIIJIMHBI

OO6m1ast Tpy10€MKOCTh AUCHUIIIMHBI COCTABIISACT 3 3a4eTHbIC eauHuIlb], 108 yacos.

Ne
Paznen
/o o
yueOHOU
JIACHATUTUHBI

Bunel yueGHoi

CTYACHTOB U

NesITeIbHOCTH, BKIIFOUast
CaMOCTOSITENIbHYIO paboTy

TPYAOEMKOCTb (B yacax)

Henemn

Jlexun
JIa6.
paboThI
[Tpax
paboThI

Texymmi
KOHTPOJIb ATtTecTanus
CHeBaF;MOCT a3)1enua Make.
Y P Oast 3a
u (menmens, asen
5 (memens, dbopma) p
S o
Rt opma)
c
O




Cemectp 1

1 Paznmen 1 1-9 9 - 10 21 T1-4,10 KP1-9, 15 25
2 Paznen 2 10-19 9 - 10 22 T2 -14,10 KP2 - 18, 15 25
Htoro 18 - 20 43 20 30 50
DK3aMeH 27 50
Hroro 3a cemectp 100

T- TecToBOE 3amaHMe
KP- xoHTposbHas paboTa
NJ13- unauBHAYyaIbHOE JOMAIIIHEE 33/ 1aHUE

4.1 Conep:xanue JeKUUM

Pa3zgen 1

BexkTopel. [ 'eoMeTpus Ha INIOCKOCTH

BekTopsl. OcHOBHBIE IOHATHS. JIMHEHHBIE oniepannu HaJ BeKkTopamu. [Ipoekius BekTopa
Ha och. OpTOHOPMHpOBaHHBIE 0a3UChl, UX OCOOEHHOCTh. Hampapistonue KOCHHYCBHI
BEKTOpA. J[eKapTOBBI KOOPAUHATHI BEKTOPOB U TOYEK. CKaIAPHOE MPOU3BEAECHUE BEKTOPOB,
€r0 OCHOBHBIE CBOWCTBA, KOOPAWHATHOE BBIPAKEHUE. DBekTOopHOE U CMeElIaHHOE
IIPOU3BEJCHUE BEKTOPOB, MX OCHOBHBIC CBOMCTBA M TI'€OMETPUYECKUM CMBICI. Y CIIOBUSA
OPTOTOHAJIBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. JIEKapTOBBI CHUCTEMBI
KOOpAMHAT Ha IUIOCKOCTU M B mpocTpaHcTBe. [lepexon or ogHOM cuCTeMBbI KOOPAUHAT K
JIPYroi: MEpPEeHOC Hayajia KOOpAWHAT, MOBOpPOT ocei. [lomspHble, HWIMHIPUYECKHE U
chepuueckue kKoopauHaThl JIMHEHHBIE MpocTpaHCcTBa. JIMHEHHAS 3aBUCUMOCTH CHUCTEMBI
BEKTOpPOB. PazMepHOCTh M 0a3uc JTUHEHHOTO MPOCTPAHCTBA. AHAIUTUYECKAS] TEOMETPHUS
Ha MiockocTu. JluHmm Ha mockoctu. [lomsipHas cucTtemMa KOOpAWHAT, CBSI3b MEXKIY
MOJIIPHBIMU M JIEKaPTOBBIMU KOOpPJAWHATAMH TOYKHU. JIMHUU U UX ypaBHEHUs, YPaBHECHUE
okpyxHocTH. [Ipsmas B R?, paznuuHble (OPMBI YpaBHEHUS, B3aMMHOE PACMOJIOKEHUE
IBYX IpsAMBIX. PaccTostHue ot Touku A0 npsiMoit. [1mockocTs B mpocTpaHcTBe. Pasnnunbie
(dbopmybl ypaBHEHUS TI0cKocTH. HopMaiibHOE ypaBHEHHE TTIOCKOCTH.
Paznesn 2

Ananurnyeckas I'COMCTPHUA B IIPOCTPAHCTBC. KDI/IBI)IC N TIOBCPXHOCTH BTOPOIO

HopAaKa

[Ipsimas B mpocTpancTBe. O01Iee 3a7aHle, KAHOHUYECKOE U MapaMeTPUYECKOe YpaBHEHHUS.
[lepexon oT ogHOrO croco6a 3aganus K Apyromy. OcHoBHbIE 3a1a4u Ha TeMy «IlmockocTh
U TpsiMashy. PacCTOSIHUE OT TOYKHM JO MIIOCKOCTH W TMPSIMOM, YIJIbI MEXAY NPSMBIMU U

IMIOCKOCTAMM, IPOCKOHWHU TOYKH Ha IINIOCKOCTb W IPAMYIO, YCIOBHUC IICPCCCUHCHUA [IBYX




OpsIMBIX U T.JA. JIMHUK BTOPOTO MOps/IKa HA MIOCKOCTU. DJUIUIIC, runepOona u napadona.
Kanonnueckue ypaBHeHus. OOlee ypaBHEHUE KPUBBIX BTOPOIO MOPsIKa Ha TIOCKOCTH.
[IpuBeneHue OOIIEr0 ypaBHEHUS KPUBBIX BTOPOTO MOpPsAKAa K KAHOHUYECKOMY BHIY.
IIpsimMas ¥ IIOCKOCTH B MPOCTPAHCTBE. Y PABHEHUE IUIOCKOCTH U NIPSIMOM B IIPOCTPAHCTBE.
YT0oa M)y IUIOCKOCTAMH. YTOJI MEXKAY HPSIMBIMH. YTOJ MEXAY NPSIMON U IUIOCKOCTBIO.
KpuBble BTOpOro mnopsaka: 3jumMIC, runepdosa, mnapabosa. IloBepXHOCTH BTOPOrO
nopsiaka. Ilmockocts B R®, pasnuumsie opMbl ypaBHEHHMs, B3AHMHOE PACIIONOKEHHE IBYX
mockocteit. Ipsivast B R®, pasnuamsie GopMbl ypaBHEHHS, B3aMMHOE PACIIONOKEHHE JBYX
psAMBbIX. B3anMHOE pacnosoKeHHE IUIOCKOCTH M IPSIMOM B R®, [nnmrHapuyeckue
IOBEPXHOCTH. AJNredpanyeckue IOBEPXHOCTH BTOPOrO MOPSAAKA, HUX KAHOHUYECKUE
YpaBHEHUs, yCTaHOBIEHHE (opM MeToAoM cedueHHid. OOluee ypaBHEHHE MOBEPXHOCTH

BTOPOTO IIOPsAJIKaA.

4.2 TeMaTH4YeCKUIl MJIAH NPAKTHYECKUX 3aHATUH

. DIIeMeHTBI BeKTOpHOU anreopwl. Bextopsl. [Ipoekiius BekTopa Ha OCh.
. CxansipHO€, BEKTOPHOE, CMEIIAHHOE MPOU3BEICHUE BEKTOPOB, TPUIIOKEHHUS.

. AHanuTH4YECKas TEOMETPHUS Ha TNIOCKOCTH. JIMHUM HA TITIOCKOCTH.

A W NN

.IlonsipHast cucreMa KOOpPJAMHAT, CBS3b MEXKIAY IOJSIPHBIMA M J€KapTOBBIMHU
KOOpJIMHATAMH TOYKH. JINHUM U UX ypaBHEHUS,
2

5. YpaBHenue okpyxHoctH. [Ipsmas B R°, pasnuunbie (Gopmbl ypaBHEHHs, B3aHMHOE
PacnoJIOKEHHUE IBYX NPSIMBIX. PaCCTOSIHME OT TOUKH 10 IPSIMOM.

6. Jluauu BTOPOTO TOpSAKAa HAa IJIOCKOCTH. OJUIMIC, rumepdona U mapaboda.
Kanonnueckue ypaBHeHus. OOliee ypaBHEHHE KpHUBBIX BTOPOro TIOpsiiKa Ha
MJIOCKOCTH.

/. IlpuBenenune oOLIEro ypaBHEHUSI KPUBBIX BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BULY.

3
8. Ananutuueckass reoMeTrpusi B mpoctpaHcTBe. Ilnockocte B R, paznuunbie (hopmbl
YpaBHEHUS1, B3aUMHOE PACIIOJIOKEHUE ABYX MIIOCKOCTEH.
3
9. [Ipsimas B R°, paznuunbie GopMbl ypaBHEHUS, B3AUMHOE PACIIOJIOKEHUE JIBYX MPSIMbIX.
. 13
B3auMHOe pacnonoxeHue miocKoCTy U npsiMou B R”.
10. [Hunuaapuyeckrue moBepXHOCTH. Alredpanyeckre MOBEPXHOCTH BTOPOTO MOPSIAKA, UX
KaHOHUYECKHE YPaBHEHHUS, yCTaHOBJIEHHE (POPM METOJIOM CEUEHHIA.

11. OOGmiee ypaBHEHHE MOBEPXHOCTU BTOPOTO MOPSIKA.



4.3 CamocTtosiTeIbHAsA padoTa CTYAeHTOB
DneMeHTHI BeKTOpHOI anreOpsl. Bektopsl. [Ipoekius BekTopa Ha OCh.
. CxansipHO€, BEKTOPHOE, CMEIIAHHOE MPOU3BEAECHUE BEKTOPOB, IPUIOKEHUS.

. AHanuTHYeCKas rcoMCTpHUA Ha IIJIIOCKOCTH. JIMHUK Ha IJIOCKOCTH.

now N e

.IlonsipHast cucreMa KOOpPJAMHAT, CBSI3b MEXKIAY MOJSIPHBIMA M J€KapTOBBIMHU
KOOpAMHATaMU TOYKU. JINHUK U X ypaBHEHUS,
5 2
. YpaBHeHue okpyxkHoctu. [Ipsimas B R, paznuunbie (opMbl ypaBHEHUS, B3aUMHOE
pPacnoJIOKEHHUE IBYX HPSIMBIX. PacCTOSIHME OT TOUKH 10 MPSIMOM.

6. JIuHuu BTOpOro MOpsAKa Ha IUIOCKOCTU. OJMIC, runepOosa U  mnapadoda.
Kanonnueckue ypaBHeHus. OOmee ypaBHEHHE KPHUBBIX BTOPOro TOpsAIKa Ha
IJIOCKOCTH.

7. IlpuBeneHue o01IETo0 ypaBHEHNS KPUBBIX BTOPOT0 MOPSAKA K KAHOHUUECKOMY BH]TY.

8. A ’

. AHanmuTnyeckas reomeTpusi B mpoctpaHcTBe. [lmockocts B R, pasznuunbie (opmbl
YPaBHEHUS, B3AMMHOE PACIIOJIOKEHHE JIBYX INIOCKOCTEH.
3

9. [Ipsimas B R°, paznuunbie GopMbl ypaBHEHUS, B3AUMHOE PACIIOJIOKEHUE JIBYX MPSIMbIX.
B3anmHo€e pacnonokeHue mI0CKOCTH U MPSIMOU B R®,

10. Hununapuyeckue NOBEpXHOCTU. Aredpandeckie NOBEPXHOCTH BTOPOTo MOPsAKa, UX

KAaHOHUYECKHE YPaBHEHUS, YCTAHOBIIEHHUE (DOPM METOJIOM CEUECHHIA.

11. OOiee ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSIKA.

5 OBPA3OBATEJIBHBIE TEXHOJIOI'THU

B cooTBeTcTBMM ¢ KOMIIETEHTHOCTHBIM IOJIXOJOM, BBIIYCKHUK By3a JOJDKEH HE

MpOCTO 00Ja7aTh OMpEACICHHON CyMMOM 3HaHUW, a YMETh IMPHU MOMOIIM ITUX 3HAHUU
pelIaTh KOHKPETHBIE 3aJ1a41 POU3BOJICTBA.
Cornacno tpedoBanusm OC HUAY MUDU BO no nanpasnenuto noarotosku 15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTUYECKOE oOecrieueHue MaIlIMHOCTPOUTEIBHBIX
MIPOM3BOJCTBY, pealin3alrsl KOMIIETEHTHOCTHOTO MOAXOJa JIOJKHA IMpeaycMaTpuBaTh
UCIIOJIb30BaHUE B yYEOHOM TMPOLECCEe AaKTUBHBIX W MHTEPAKTHUBHBIX (POPM MPOBEICHUS
3aHATUI B COYETAaHMUM C BHEAYAUTOPHOM paboTOi ¢ 1enblo (HOpMUPOBAHUS U
pa3BUTHS MPO(HEeCCUOHATBHBIX HABBIKOB OOYYAIOITHXCS.

JlekiinOHHBIE 3aHATHS TPOBOMATCS B  CHECHUAIM3UPOBAHHOW AyAUTOPUH C
MpUMEHEHUEM MYJIbTUMEIUHHOTO MPOEKTOpa B BHJE YUEOHOW Mpe3eHTaIluu. Y4eOHbIe

MaTCpHrajibl MPCABABIAIOTCA CTYACHTAM [JIA O3HAKOMIICHHWA MW H3YUYCHHSA, OCHOBHLIC



MOMEHTBI JIEKIMOHHBIX 3aHATUN KOHCIIEKTUPYIOTCS. OTAEIbHBIE TEMBI IPEIIAratoTCs AJIs

CaMOCTOSITEJIBHOTO U3YUYEHUSI C 00S13aTENBHBIM COCTABICHUEM U KOHTPOJIEM KOHCIIEKTA.
[IpakTrueckne 3aHATUS NPOBOAATCS TAKXKE C NMPUMEHEHHEM MYJIbTUMEIUNHOTO

MIPOEKTOpa C pa3d0pOM THIIOBBIX PEHIEHW 3ahad C BblAauel y4eOHBIX MaTepHalIOB

CTYJICHTaM.

Tekymuid KOHTPOJIb 3HAHUM CTYAEHTOB II0 OTIAEIBHBIM pas3iellaM M B LEJIOM II0

JUCLMILTAHE IPOBOIUTCS B opMe OYyMaKHOTO TECTUPOBAHHS.

6 OHEHOYHBIE CPEACTBA JJISd TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MTPOMEXXYTOYHOMN ATTECTAIIMH IO UTOTAM
OCBOEHUA JUCHUIIVIMHBI 1 YYHEBHO-METOAUYECKOE
OBECIEYEHUE CAMOCTOSATEJIbBHOM PABOTHI CTYJIEHTOB

Hepequb OLCHOYHBIX CPEACTB, HCITOJIB3YEMBIX 1JIs TeKyl]_[eﬁ arrecranmmm

IIpencrasienue
HaumenoBanue
Kparkas xapakrepucTuka OLICHOYHOI' 0
Kon OLICHOYHOT'0
OLICHOYHOI'0 CPeACTBAa cpeacTBa B
cpeacTsa
donzae
1 cemecTp
Cpenctso OPOBEPKU MEHUU
KPI, peil POBEP M Kowmmekt
KonTposnbHbie MIPUMEHATH TOJIYYEHHBIC 3HAHUS JJIA
KP2 KOHTPOJIBHBIX
paboTHI pellieHusl 3a7a4 OINPEICICHHOIO0 THUIa sananmi
110 BCEM pazjenam
T1 N
Kommiekt TecToBRIX 3amaHuii 1o | TeCTOBEIE
T2 | TectupoBanue
pazneny 3a[aHusA

PacuindpoBka koMnereHUMH Yepe3 IVIaHUPYyeMble pe3yabTaTbl 00y4eHHs
Cesi3p Mexay (HOPMHPYEMBIMH KOMIIETEHUUSMHU M IUIAHUPYEMBIMU pPE3yJbTaTaMU

0o0yueHUs MpeJICTaBjICHa B CIAEAYIONIEH TabIuIe:

IIpoexTHpyemble pe3y/ibTAThl OCBOEHUS
JTUCIHHUILINHBI
Ko U MHIAMKATOPHI (JopMUPOBAHUSA CpeacTBa U TeXHOJIOTHH
a KOMIIEeTEeHIIU I OLleHKHU

3uats 3) | Ymers (V) B“z'];‘)e“’
VK-1 3-VK-1 V-VK-1 B-YK-1 T1, T2, KP1, KP2, O
VK-6 3-YK-6 V-VK-6 B-YK-1 T1, T2, KP1, KP2, O
VKE-1 3-VKE-1 V-VKE-1 B-YKE-1 T1,T2, KP1, KP2, D




Jtanbl (OPMHUPOBAHUS KOMIIETEHIM T

Bujanl arrecranun
Koawbl 3unaHus, Te:g m Atrectauus | IIpomexy-
Paznen TeMbI 3aHATHH KOMIIe;l“eH- YMEHHUS U KOHTPO pasaesa TOYHASA
1107071 HABBIKHU b — - arrecra-
Henest HeaeJas 11078
1 cemectp
3-VK-1
3-YK-6
3-YKE-1
Bexkrtopsl. VYK-1 V-VK-1 T1-4
Paznen 1 |['eomerpuss  Ha YK-6 V-YK-6 KP1-9
IUIOCKOCTH VKE-1 V-VKE-1
B-YK-1
B-YK-6
B-YKE-1
VK1 JK3aMCH
AHanuTtnyeckas 3-YK-6
reoMeTpust B 3-YKE-1
VK-1 V-VK-1
MIPOCTPAHCTBE. T2-11 | WUJ31-16
Paznen 2 Kpupbie " YK-6 V-VK-6 VI/132-18
VKE-1 V-VKE-1
MTOBEPXHOCTH B-VK-1
BTOPOTIO MOPsIAKA B-VK-6
B-YKE-1
Ikana oneHkH 00pa3oBaTeJIbHbIX J0CTUKEHUI
Makc.
Kon Bnﬂc([))I;;lc{;)::oro Kputepun Bann 6::33_
0ayn
BhICTaBJsieTcs:  cTyaeHty, ecian  90-100% 10
TECTOBBIX BOITPOCOB BBIMOJIHEHO MTPABUILHO
BBICTaBJISIETCS CTYIeHTY, eciii 80-89% 8
TECTOBBIX 3aJ1a4 BBIMOJHEHO MTPABUILHO
T1 | Tectosoe BBICTABJISICTCS CTyIeHTY, eciii 60-79% 5
sanare Nel TECTOBBIX 33/1a4 BHITIOJIHCHO TPABUIHHO 10-6
IIPU OTBETE CTyAEeHTa MeHee, ueM Ha 60%
BOITPOCOB TECTOBOE 3aJIaHKE HE 3aUUTHIBACTCS U
y CTyJIeHTa 00pa3yeTcsl 10T, KOTOPBIN JOJIKEH <6
OBITH 3aKPHIT B TCUCHHE CEMECTpa WJIu Ha
3a4E€THOM HeAele
BbICTaBisgeTcs  cryaenry, eciau  90-100% 10
T2 | TecroBoe TE€CTOBBIX BOIIPOCOB BBIMOJIHEHO MTPABUILHO
3amanue Ne2 | BbICTaBisieTCsl CTyIeHTY, eciid 80-89% 8
TECTOBBIX 3aJ1a4 BHITIOJIHEHO MPABUIILHO




BBICTABIIAETCS CTYJEHTY, eciiu 60-79%
TECTOBBIX 33/1a4 BBIIOJHEHO MTPABUIBHO

IIpU OTBETE CTyAEHTa MeHee, ueM Ha 60%
BOIIPOCOB TECTOBOE 3a/IaHUE HE 3aUUTHIBACTCS U
y CTyZieHTa o0pa3yeTcs A0JT, KOTOPbIN J0KEeH
OBITh 3aKPBIT B TEUEHUE CEMECTPA WU Ha
3a4E€THOU HeZele

<6

10-6

KP1

KonTposbHas
pabora Nel

BBICTABJISIETCA CTYJIEHTY, €CIM BCE IATh 3a]a4y
pElIeHbI BEPHO

15

BBICTABJISIETCS CTYJICHTY, €CIIM YEThIpE 3aJlauu
pEelIEHbl BEPHO, a PEIICHHE MSATON COACPKUT
HEJ0YETHI

13

BBICTABJIAICTCA CTYACHTY, CCIIM TpHU 3adadu
PCUICHBI BEPHO, a4 APYIUC PCIICHBI YaCTUYIHO

11

BBICTABIIIETCS CTYACHTY, €CIM JBE 3aJauu
pElIeHbl BEPHO

BBICTABJISIETCS CTYACHTY, BO BCEX OCTAJIbHBIX
cIIyqasix

<9

15-9

KP2

KonTtponbpHas
paboTa Ne2

BBICTABJISIETCA CTYJIEHTY, €CIU Bce 3 3a1auu
pEUIEHBI BEPHO

15

BBICTABJIAACTCA CTYACHTY, CCJIINU 2 3ala4 pCUICHBI
BCPHO, 4 pCHICHUC 3 COACPKUT HCAOYUCTEI

12

BBICTABIIICTCS CTYICHTY, €CIIM 2 33/1a4d PEIICHBI
BEPHO, a OCTaBIIMECS MO0 HE peuieHsbl, JMOo
cojiepKat rpyObie OIMOKU

BBICTABJIIETCA CTYIACHTY, BO BCEX OCTAJIbHBIX
CIy4dasix

<9

15-9

DK3aMeH

BBICTABIIIETCA ~ CTYACHTY TPH  IMPABUIBHO
HamvcaHHOM OwieTe U TpU OTBETE Ha BCE
JNOMOJHUTENIBHBIE ~ BOMPOCHI 1O  Kypcy ¢
HE3HAUYUTEIbHBIMU  HETOYHOCTSAMH, KOTOPBIE
CTYJCHT JIOJKEH YCTPAHUTh B Mpoliecce Oecebl
C TIpernojaBaTesieM, B paMKax KOTOPOM OH
JEMOHCTPUPYET  YIIIyOJICHHOE  IOHMMAaHHUe
MpeaIMeTa M BJIAJCHUE KIOYEBHIMU 3HAHUSIMU,
YMEHUSIMHU W HaBBIKAMH, IPEIYCMOTPEHHBIMU
JTAHHOM JUCIUIIJIMHON

40-50

BBICTABIISICTCA  CTYACHTY IPU  IPABUIBHO
HalMCaHHOM OwieTe W TMpPU OTBETE Ha YaCTh
JOTIOJIHUTENIBHBIX ~ BOMPOCOB MO  KYypCy C
JeMOHCTpaluii 0a30BbIX 3HAHUW, YMEHHH U
HaBBIKOB, MPENYCMOTPEHHBIX JTaHHOU
JTUACIHUILINHON

35-39

BBICTABJISIETCS  CTYJEHTY TIIpU  HAlMCAHHBIX
OTBETax Ha BOMNPOCH Ousera (AOMyCcKaeTcs
COJlepKaHUE  HEKOTOPBIX  HETOYHOCTEH) U
JEeMOHCTpallud 0a30BbIX 3HAHWUW, YMEHUH U

30-34

50-30




HaBBIKOB I10 I[aHHOﬁ JUCHUITIINHC

CCJIIM CTYACHT HC HalrMcall OTBCT XOT:A Obl Ha
OJIMH U3 BOIIPOCOB Oujera U He MOXKET OTBETHUTH
Ha JOITIOJTHUTCIIBHBIC KOMIICTCHTHOCTHO-
OPUCHTHUPOBAHHBLIC BOIIPOCHI

<30

HToroBas olieHKa MpeICTaBIseT cO00M CyMMy 0aslsioB, 3apab0OTaHHBIX CTYJEHTOM
IIPY BBINOJIHEHUH 33JJaHUM B paMKax TEKYIIEro KOHTPOJIs, aTTeCTAlluU Pa3/eioB U

MPOMEKYTOUYHOW ATTECTALINU:

OrieHKa 110 5-0aJUILHOM IIIKaJIe CymMmma 6aj1710B Omuenka ECTS
5 — «OTIUYHOY 90-100 A
85-89 B
4 — «XOpo1I10» 75-84 C
70-74
D
3 — «yIIOBIETBOPUTEIHHOY 05-69
60-64 E
2 — «HEYJIOBJIETBOPUTEIHHOY Hwnxe 60 F

PacummdpoBka ypoBHSI 3HaHUM, COOTBETCTBYIOIIETO MOJYYEHHBIM OaljiaM, JaeTcs B

TabnuIle YKa3aHHON HIDKE

Cymma Ounenka | YpoBeHb NPHOOpPETCHHBIX 3HAHUM, YMEHUIl, BJIAJCHUI 110
0aJ1J10B ECTS AMCIUILINHE

“OTIUYHO” - TEOPETUUYECKOE COAEPKAaHUE Kypca OCBOCHO
MOJIHOCTBI0, 0€3 MPO0eIOB, HEOOXOUMBIE MPAKTUIECKUE
HaBBIKU Pa0bOTHI C OCBOEHHBIM MaTepHUalioM CHOPMHUPOBAHBI,
90-100 A BCE MPEyCMOTPEHHBIE MPOTPAMMOI 00yUeHUs yueOHbIE
3a/1aHusl BBITIOJTHEHBI, KAY€CTBO UX

BBIIIOJTHCHUS OIICHEHO YHCJIOM 0ajjIoB, OJIM3KUM K
MaKCHUMAaJIbHOMY.

“OueHb XOpoIIO' - TEOPETUUECKOE COAEPHKAHUE Kypca
OCBOEHO TOJIHOCTHIO, 0€3 MPoOEIIOB, HEOOXOIUMBIC
NIPAKTHYECKUE HABBIKU pa0OTHI ¢ OCBOCHHBIM MAaTEpPHAIIOM B
85-89 B OCHOBHOM C()OpMUPOBAHBI, BCE MTPEAYCMOTPEHHbBIC
IpOrpaMMoOi 00y4IeHHSI YIeOHBIC 3a/ITaHUS BHIIOJTHCHBI,
KaueCTBO BBITIOJHEHHUS OOJIBIIMHCTBA U3 HUX OIEHEHO
YUCJIOM O0aJIJIOB, OJIM3KUM K MAaKCHMaJIbHOMY.

“Xopouo" - TEOpETUIECKOE COIEPKaHNE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOOETIOB, HEKOTOPHIE MPAKTUUECKHE
HABBIKU PAa0O0THI C OCBOEHHBIM MaTepUaioM C(POPMUPOBAHBI
HEJ0CTaTOYHO, BCE MPEAYCMOTPEHHBIE TPOTrpaMMOi

75-84 C
00yueHUs yudeOHbIe 3aJlaHHsI BBITIOJIHEHBI, KAYECTBO
BBITIOJIHEHUSI HU OJTHOTO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YUCJIOM 0aJsIOB, HEKOTOPHIE BUBI 3aIaHUI BBHITIOJTHEHBI C
omuOKamu.

65-74 D “Y 10BIAETBOPUTEIBHO - TEOPETUUECKOE COJIEPKAHUE Kypca

OCBOCHO 4aCTHU4YHO, HO HpO6GHBI HC HOCAT CYHICCTBCHHOI'O




XapakTepa, He0OX0IMMbIe MMPAKTUYECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTE€pPUATIOM B OCHOBHOM C(HOPMHUPOBAHBI,
OOJBIIMHCTBO MPEYCMOTPEHHBIX TPOTrPaMMOit 00yUeHus
y4eOHBIX 3a/IaHUI BBIMOJIHEHO, HEKOTOPHIE U3 BBITTOJIHEHHBIX
3a1aHUM, BO3MOKHO,

coJiepKaT OITHOKH.

“ITocpeICTBEHHO” - TEOPETUUECKOE COAEPKaHUE Kypca
OCBOEHO YaCTHYHO, HEKOTOPBIE MTPAKTUUYECKHE HABBIKU
paboThl HE CHOPMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
porpaMmoit o0ydeHus: yueOHbI€ 3aJaHUS HE BHIMIOJHEHBI,
1100 Ka4eCTBO BBIMOJIHEHUS HEKOTOPBIX M3 HUX OLIEHEHO
YICIIOM 0aJsIoB, OJM3KUM K MUHUMAJIbHOMY.

60-64 E

“HeynoBiaeTBOPUTEILHO" - OUEHB Clla0ble 3HAHMS,
Huxe 60 F HEJ0CTaTOYHbIE /ISl TOHUMAaHUS Kypca, UMeeTcs 00JIbIoe
KOJIMYECTBO OCHOBHBIX OIIMOOK U HEJOYETOB.

Bomnpocs! k 3k3aMeny

1. BekTopbl 1 JIMHEWHBIE onepaluuy HaJ HUMU. [Ipoekuns BeKkTopa Ha OCh, CBOMCTBA.
2. JluHeliHas 3aBUCHMOCTb U HE3aBHUCUMOCTh BeKTOpOB. ba3uc. Pa3noxenue BekTopa

1o 6a3ucy.
3. JluHeliHble onepannu HajJ BEKTOpamMH B kKoopauHaTHoU (opme. IIpeobpazoBanue
[IepeHoca.
CkansipHOE IPOU3BENCHUE BEKTOPOB, MPUIIOKEHUS.
BektopHoe npousBeieHre BEKTOPOB, IPUIIOKEHUS.

CMmellaHHOe TPOU3BEACHHE BEKTOPOB, FTEOMETPUUECKUN CMBICI, TPUITOKEHUS.

N o g &

[TonsipHast cucremMa KOOPAMHAT, CBSI3b MEKY MOJSIPHBIMU U JE€KapTOBBIMU

KOOPJAMHATaMH TOYKH.

8. JIuHuu m X ypaBHEHUs, ypaBHEHUE OKpYKHOCTH. [Ipsimast B R?, pa3IuyHbIe
(opMBbI ypaBHEHHUS, B3AUMHOE PACIOJIOKEHUE IBYX MPSAMBIX. PaccTosiHuEe OT TOUKU
JI0 TIPSIMOM.

9. JluHuum BTOpPOTO MOPSsIIKa HA TUIOCKOCTH. DIUTHTIC, TUIiepOosia u mapaboa.
Kanonunueckue ypaBaenus. O01iee ypaBHEHUE KPUBBIX BTOPOTO MOPSAIKA Ha
IUIOCKOCTH.

10. OOm1ee ypaBHeHHE KPUBBIX BTOPOTO MOPSAKA B I€KApPTOBOW CUCTEME KOOPIMHAT.

[IpuBenenue oO1IeT0 ypaBHEHHS KPUBBIX BTOPOTO MOPSAKA K KAHOHUYECKOMY

BUTY.

11.YpaBHeHUs KPUBBIX BTOPOTO MOPSIKA B TOJISIPHBIX KOOPAMHATAX.




3
12. TInockocts B R”, pasnuunsie (opMbl ypaBHEHHUS, B3aUMHOE PACIIOIOKEHUE ABYX
IIJIOCKOCTEHN.
3
13. Ilpsimas B R” , paznuunble popMBbl ypaBHEHUS, B3aUMHOE PACIIOJI0KEHHUE IBYX
MPSMBIX.
. 03
14. BzauMHO€E pacnoioKeHue IIOCKOCTH U IpsiMoi B R™ .
15. [unuHapuyeckue MoBEpXHOCTU. ANredpandyecKue NOBEPXHOCTH BTOPOTO NOPSIKA,
UX KAaHOHUYECKUE YpaBHEHHsI, yCTAHOBICHHE (JOPM METOJOM CEUCHUH.

16. O61iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIJIKA.

7 YAEBHO-METOJINYECKOE U UTHO®POPMALIMOHHOE
OBECIIEYEHME JJUCIUITJINHBI

7.1 OcHOBHas1 JiUTEpaTypa

. bexnemumen, JI.B. Kypc aHamuTuyeckodl reoMeTpuM M JIMHEHHOW aireOpbl
[DneKkTpoHHBIN pecypc]: yueOHuK. — IaexTpoH. aad. — CII6.: Jlans, 2015. — 445 c.
— Pexum poctyna: http://e.lanbook.com/books/element.php?pll_id=58162 - 3BC
«JIanp»

. beknemuiues, /[.B. Pemenune 3amau u3 Kypca aHaIIUTUYECKOW T€OMETPUU U JIMHENHOU
anreOpbl [DJIEKTPOHHBIM pecypc]: yueOHUK. — DJEeKTpoH. AaH. — M.: duzmaTiur,
2014, — 190 C. — Pexum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_id=59632 - DBC «Jlaub»

.I'eBopksin, II.C.  Beicmias wmaremartuka. JluHeliHas anredpa W aHaIUTHYECKas
reomeTpusi [OnexktponHbii  pecypc]/ I'eBopksn I1.C.— DiueKTpoH. TEKCTOBBIC
nanaeie.—  M.:.  OU3MATJIIUT, 2011.— 205 c— Pexum pgocryna:
http://www.iprbookshop.ru/24671 .— 3BC «IPRbooks»

. Unmbun, B.A. Ananutudeckas reoMeTpust [DJICKTPOHHBIM pecypc]: YIeOHUK I By30B/

Nnenn B.A., Tlo3ask O.I'.— DOnektpoH. TekcroBble aaHHble.— M.: OU3MATIINUT,

2012— 222 c— Pexum poctyma: http://www.iprbookshop.ru/25716 .— D3BC
«IPRbooks»
. [TpuBanos, N. . Ananutuueckas reoMeTpus: y4eOHUK InIE: BY30B /

. W. Tlpusanos. — 40-e uzn., crep. — M: UsmarensctBo Opaiit, 2021. — 233 ¢. —
(Briciee oopazoBanue). — ISBN 978-5-534-01262-0.


http://e.lanbook.com/books/element.php?pl1_id=58162
http://e.lanbook.com/books/element.php?pl1_id=59632
http://www.iprbookshop.ru/24671
http://www.iprbookshop.ru/25716

. Caburos, U. X. JluneitHas anreOpa ¥ aHaIUTHYECKas TeOMETpus: ydeOHOe mocoOue
s By3zoB/ WM. X. CabutoB, A.A.MuxaneB.— 2-¢ u3A., ucnp. u jgom. — M:
M3parensctBo IOpaiit, 2021. — 258 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

. [loramos, A.Il. JluneitHass anrebpa W aHAJIUTHYECKas TeOMETPHUA: YYEOHUK H
npaktukym g By30oB/ A. Il IloramoB. — M: WMsparensctBo HOpaiit, 2020. —

309 c. — (Bsicmee oopazoBanme). — ISBN 978-5-534-01232-3.

7.2 lonosiHUTEIbLHAS JIUTEpaTypa

. bponmreitn, U.H. CrnpaBoyHuK Mo MaTeMaTuKe JJIsl MHKEHEPOB M YYaIllUXCS BTY30B
[DnmekTponnbiii pecypc]: cmpaBounuk / W.H. bponmreiin, K.A. CemenaseB. —
OnektpoH. nad. - CII6.: Jlanms, 2010. - 608 <c¢. - Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=678 - OBC «Jlaub»

.I'ycak, A.A. CrnpaBouHMK MO BbICHIEH MaTeMaTuke [DaeKkTpoHHBIA pecypc]/ I'ycak
A.A., T'ycak I''M., bpuunkoBa E.A.— DJeKTpOH. TEKCTOBBIE JaHHbIE.— MUHCK:
TerpaCucremc, 2009.— 638 ¢c.— Pexum mocryma: http://www.iprbookshop.ru/28224
— OBC «IPRbooks»

. Kanomues, C.b. Ananmutuueckas reoMeTpus M JHHEHHas anreOpa [DIEeKTPOHHBIN
pecypc]/ Kamomuer C.b.— 3nektpoH. TekcTtoBbie naHHble.— M.: OU3IMATIINUT,
2011.— 168 c.— Pexum poctyma: http://www.iprbookshop.ru/17172. — 3BC
«IPRbooks»

. Mbimikuc, A.J[.  Jlekuuu mo BhICIIEH MaTtemaTUKe [DJIEKTPOHHBIM pecypc]: yueOHoe
nocobue. - OnektpoH. nmad. - CII6. : Jlans, 2009. — 689 c. - Pexum pocrtyna:
http://e.lanbook.com/books/element.php?pll_id=281 - DBC «Jlaub»

. ®ponos, C. A. Hauepratenbnas reometpus [Tekct]: ¢6. 3agau / C. A. ®ponos. - 3-¢
u3., uctp. - MockBa: UHOPA-M, 2008. - 171 c. - (Bsiciee ob6pazoBanue). - ISBN
978-5-16-003273-3

. Caburos, U. X. JluneitHas anreOpa ¥ aHaJIUTHYECKas reoMeTpus: ydueOHOe TocoOue
st By3oB/ WM. X. CabutoB, A. A.MuxaneB. — 2-¢ u31., UCIOp. U J0m. — M:
M3parensctBo IOpaiit, 2021. — 258 c. — (Beicumiee o6pazoBanue). — ISBN 978-5-
534-08941-7.

. [lotanos, A.Il. Jluneitnas anrebpa W aHaJIUTUYECKAsT TEOMETPUs: YUYEOHUK U

npaktukym g By30B/ A. Il IloramoB. — M: WMsparensctBo IOpaiit, 2020. —


http://e.lanbook.com/books/element.php?pl1_id=678
http://www.iprbookshop.ru/28224
http://www.iprbookshop.ru/17172
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309 c. — (Bsicmee obpazoBanne). — ISBN 978-5-534-01232-3.
. [IpuBarnos, N. . Ananutuyeckas reOMETpUS: y4eOHUK LTSI BY30B /
N. N. IlpuBanos. — 40-¢ uzn., crep. — M: UznarensctBo FOpaiit, 2021. — 233 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-01262-0.

7.3 Ilepuoanyeckue U31aAHUA
. Bectauk TomCKOro rocymapCTBEHHOTO YyHHBEpPCHUTETA. MaremaTthka W MEXaHHUKa
[DmekTpoHHbIi  pecypc]. — Pexum moctyma: http://www.iprbookshop.ru/8342.html,
CBOOOJIHBIN. — CTaThsi B UHTEPHETE.
. Bectauk HoBocuOupckoro rocyaapcTBEHHOTO YHUBEpPCUTETa. MaTeMaTHka, MEXaHHKA,
uH(popMaTHKa [DneKTpOHHBIN pecypcl. — Pexum JOCTyIIA:

http://elibrary.ru/contents.asp?titleid=8524, cBoOOAHBII. — CTaThsi B HHTEPHETE.

Bectauk Poccuiickoro yHuBepcurera aApyxObl HapoaoB. Cepus MartemaTuka.
Nudopmaruka. @uznka  [OnekTpoHHbBA  pecypc]. —  Pexum  pocryma:
http://www.iprbookshop.ru/32515.html, cBoGoaHBI. — CTaThsl B HHTEPHETE.

7.4 UuTepHeT-pecypcsbl

. Marematnka B  TIOMOIIb  [DNEKTPOHHBIA  pecypc]. —  Pexum  nmocryma:
http://www.mathtest.ru/ cBoGOHBII. — cTaThsi B UHTEPHETE.
. LleHTp WHXEHEpPHBIX TEXHOJOTUM [DNEeKTpOHHBIM pecypc]. — Pexum npocryma:

http://www.exponenta.ru/ cBo0OHBII. — CTaThsl B UHTEPHETE.

. [loctHUKOB, M. M. AHanutnueckasi reoMmetpusi: yueonoe nocoodue / M. M. ITocTHUKOB.

— 3-e usn.,ucnp. — Cankr-IletepOypr: Jlans, 2021. — 416 ¢. — ISBN 978-5-8114-

0889-4. — Texkct: 1exTpoHHBINA // JlaHb: AIEKTPOHHO-OMOMMOTEYHAs] CHUCTEMA. —
URL: https://e.lanbook.com/book/167776 — Pexum goctyma: s aBTOPHS3.
I10JI30BATEIIECH.

. [loropenos A.B. Ananutuueckas reomerpus / IloropenoB A.B. — Mocksa, NxkeBck:

Perynsapnas m xaorndeckas auHamMuka, MHCTUTYT KOMIBIOTEPHBIX MCCIEIOBAHUU,
2019. — 208 c. — ISBN 978-5-4344-0720-5. — TekcT: 27eKTPOHHBIN // IAEKTPOHHO-
OoubnMoTeuHas cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/91909.html  — Pexum nmgoctyma: isi  aBTOPH3HD.

IOJIL30BaTEJIEN
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8 MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHUE
JANCHUITIJINHBI

Jns mpoBeneHuss y4eOHBIX 3aHATUM JIGKIMOHHOTO UM CEMHHApCKOro THIIA,
IrPYNIOBbIE U WHAWUBUAYAJIBHBIX KOHCYJbTAIlMWA, TEKYIIETO KOHTPOJS, MPOMEKYTOUYHOU
aTTECTAIlMM HWCIIONB3YIOTCA y4eOHBbIE ayJUTOPHH, OCHAIICHHBIE OOOpPYJIOBAaHHEM U
TEXHUYECKUMHU CPEJICTBAMHU O0YUEHHUSI.

YueOHble ayIUTOPUU JUISI CAMOCTOSITEILHON pPabOThl OOyYarolIUXCs OCHAICHBI
KOMITBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO TMOJKIKOYEHUA K cetu «MHTepHeTr» u
obecrieyeHueM JIOCTyMa B AIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEILHYIO Cpey By3a.

TTHU HUAY MUDU obecnieueH HEOOXOIMMBIM KOMIUIEKTOM JHIICH3HOHHOTO H
CBOOOJIHO paclpOoOCTPaHsIEeMOro MPOrpaMMHOI0 00ECIICUCHHUS.

CBeneHrs O HaJWYuKd OOOPYIOBAHHBIX YYEOHBIX KaOWMHETOB, OOBEKTOB JUISA
MPOBEICHMS MPAKTUUECKUX 3aHIATHI MpeAcTaBieHbl Ha opuuuansHoM caiite TTU HUAY

MU®U: http://tti-mephi.ru/ttimephi/sveden/objects



